BARKER

-2. TY" 3 1S.C.- MATHEMATICS

25 41T (COMMON)

K000

QUESTION 1. [12 marks]

(a)

(b}

@

{d}

()

0

If the surface area of a sphere is given by A = 47r, find the radius
| {correct to 2 decimal places) if the surface area is 500 cm?,

Find the value of ¢’ correct to 3 significant figures.

Rationalise the denominator of

2
V2 -}

Factorise fully 3 ~ 12x°

S&JIVE x(x - 4) = 5

|

If sinf = —g—, evaluate tan@ for 90° < B < 130°

N5

{2m]

{2m]

[2m)

(2m)

[2Zm]

[2m]
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QUESTION 2. [START A NEW PAGE] [12 marks]

(a)
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A
D DIAGRAM NOT DRAWN TO SCALE
E
Given ABICD, ZBCE = 40° snd BC = EC,
o 40° find the size of ZECD, giving rensons.
B " c F

(b)  Draw a neat sketch showing the points A3, =1), B(7, 2) and C(1, 10} ona
number plane,
(i}  Find the gradients of BC and of AB.
(i)  State why ABC is a right-angled triangte,

(iii) Find the area of AABC.,

{iv}  Find M, the midpoint of AC, Show that the equation of the line passing
through M and parallel (o the line AB is 3x - 4 y+ 12 = 0

{v)  Find the equation of the circle which passes through the points A, B and C
with centre M.

[3m]

[2m}

[1m)

{2m)

(2en)

(2m]
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QUESTION3. [START A NEW PAGE] (12 marks]

(a)

b

(c)

(d)

(e)

Differentiate the following functions:

(M) y=(4x + 3y

(ii) ¥y = xe
e LTS
r"md the exact value of jue dx

(i) Sketch the graph of y = jx - 2|, showing all the main features.

(H)  State the domain and range of y = |5 - 2]

o~ lforx s
x for x €1

e - |

find the value of f(-2) + f(1} + J(3)

ix

Evaluate lim 7
1—001 + x
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2m]

{2m]

{2m]

(1m]

[1m]

{2m]

(2m)

QUESTION4. [START A NEW PAGE] [12 marks]
(a) B
180 m
15°
H 250n T

(b)

(c)

On a golf course, the distance from a tee, T, to the hole H is 250 metres.

A golfer's ball comes to rest at point B, 180 metres from T.
Angle HTB is 15°, as shown in the diagram,

How far is B from 17 [3m}

A supermarket displays cans of fruit in the form of a "pytamid”,
There are 3 cans in the top row, 5 in the next row, 7 in the next row and 5o on,
If there are 20 rows on display, find:

(1) the number of cans in the bottom row;

(ii) the total number of cans in the display. {dm]

4

y=2x-,?

Y

The diagram shows the graph of the function y = 2x - 2,

) Find the x coordinale of the point B where the curve crosses the
positive x-axis,

(ii) Find the area of the shaded region contained by the curve y = 2 x - x?
and the x-axis.

(ifi} . ¢Xrite down a pair of inequalities that specify the shaded region. Joa}




(a)

&

(c)

QUESTION 5,
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[START A NEW PAGE] [12 marks]

Consider the curve givenby f(x) = x’~12x
i) Find f'(x)

{i)  Find the coordinates of the stationary points and determine their nature,
{iii)  Find any points of inflexion.
.(iv) Draw a neat sketch of the curve,

v)  Show that f{x) is-odd,

Given log,6 =1.792 and log,2 = 0.693, evaluate log, 24

Katrina's chance of obtaining a ticket to the Olympic Swimming Finals
is 28%, bul she has a 52% chance of obtaining a ticket to the Olympic
Badminton Finals.

Using a tree diagram (or otherwise), find the probability that she obtains:

(1 both Final tickets;

{ii)  only one of the Finals Tickets.

[7m)

[2m)

(3m)

£7% .7
L 213 UNIT {COMMON)

QUESTION 6. [START A NEW PAGE) {12 marks]
(@)  Forthe parabola x? = 8(3 - y):

(i) Find the coordinates of the verlex,

(i)  Skeich this parabola on u number plane showing the verlex, focus

und the equation of the directrix,

(iii)  For what values of x is this parabola always positive?
(b} Find the value of & for which the equation 3x? + 10x + &k = Q0 phgs:

()] one root which is the reciprocal of the other:

(ii) cqual roots.
()

DIAGRAM 1S NOT TO
SCALE

Given the diagram:

(iy  Prove that AQST is similar to AQRP,

{ii)  Hence find the length of PR.

TRIAL H.8.C. - MATHEMATIC

{6n

{3mj

{3m]
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QUESTION 7. [START A NEW PAGE] [12 marks]

[ ———,

QUESTION 8. [START A NEW PAGE] {12 marks]

{a)
(a) A plant is observed over a period of time. Its initial height is 30 cm. 1t grows

5 cm during the first week of observation, In each succeeding week the growth,

in height, is 80% of the previous week’s growth,

Aswmip_g this pattem continues, calculate the plant’s ultimate height. [3m

! t
2 2 -1 0 2 ’ : ()  Solve 4% - 2(2*) = 8 = 0 for x (4]
‘The bowl of a wine glass is formed by rotating the arc of the curve
y = x* + 2 between (0, 2) and (2, 6) about the y-axis. . dy
(e)  Consider the graph of the derivative =2 iven beiow,
Find the volume of the bowl of the glass 50 formed. (3m] ! Bap dx &
dy
d
() 0 10m _ 20m 0m _ 40m *
Sm
6m
Sm
I
| o | x

The diagram above represents a cross-section through a river, with the depth
of the river marked every 10 metres as shown.

(i) COPY and COMPLETE this table in YOUT paper. (i) Comment on the sign of ‘—;—Z for all x except x =1,
o x
What daes this imply about the curve ¥y = f(x) forall x, excepl x=1?
X 0 10 20 30 40
) (ii)  What can you conclude about y = f(x) when x =17
(i) Use Simpson's Rule with 5 function values to estimate the area of the - dly
cross-section. e (i) Sketch ax’

(iti)  1If the river is lowing at the rate of 2 m per second, what volume of water . , _
passes through this cross-seclion each minute? {5m) (iv) Ske“"? a possible graphof y = f(x). . (5m}

. d
(¢)  Find the equation of the curve y = f(x), given that E-—J; = 2x + ]and
X

that there is a stationary point at {1, -2), _ {4m}

[

i o
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QUESTION Y. ([START A NEW PAGE] [12 marks}
(2) (i)  Find the derivative of y = et
2 2
(iiy  Hence, evaluate _L xefdx (2m]
(b) ’ —2—{-"_"; [2m]
I 2 - SI .
|
(c) y==
g
C F
B E
A b
1 x4+l >y ;

Given this diagram and using the fact that area ABED < area ACED < area ACFD

<fin{x+1} < x {3m]

show that d
x4}

&

A cylinder of radius {r) and height (h)
fits exactly inside a sphere of radius (R).

If the sphere has a radivs of 12 em:

(i)  show that the volume of the cylinder can be wrilten as
It
V = n|144h - —

{ii)  determine the exact value of the height {f) of the cylinder forittobea
maximum volume, [5m)

-kl - TRIAL H.5.C. - MATHEMATICS
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QUESTION 10. [START A NEW PAGE] [12 marks)

(a)

(b)

{c)

Mr and Mrs Lee wish to buy a home unit in Homsby. ;I'Iluy cblained a loan
of $120 000 from a bunk which they agreed to repay by equal monthly
repayments. We assumc that compound interest is calculated at a fixed rate of
1.2% p.a.

(i) Ifthe monthly repayment is $M, then show A, = ${(120000 x 1.006 - M)
is the amount owing at the end of one month nnd hence write on expression
for A,, the amount owing at the end of two months.

(ii)  Write an expression [or A_, the amount owing after x months,

(iit)  If the $120 000 loan {including interest charges) is exactly repaid at
the end of 25 years, write an expression for the monthly
repoyment, $M.

{iv}  Calculate the monthly repayment.

Thecurve y = 1 e’ + e") is called a catenary.
2 ry

(iy  Draw a neat sketch of the catenary for -2 € x < 2,

(ii)  Hence, find the volume of the solid of revolution by rotating around
the x-axis the region under the curve in (i) and above the x-axjs and
between x = -2 and x = 2.

A drinking glass has the shape of a truncated cane.

{iy  If the internal radii of the bose and the top are 3 em and 4 cm respectively
and the height is 8 cm, calculate the capacity of the glass,

(i) I the glass is filled with water to a depth of 4 cm, find the volume of the
water,

END OF EXAM

[4m)

[4m)

[4m]
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