ASCHAM SCHOOL

FORM 6 - 2UNIT MATHEMATICS TRIAL EXAMINATION

2000

— July 2000 Time allowed: 3 Hours
Plus 5 minutes reading time.

"Instructions
1. Attempt ALL questions
2. All questions are of equal value.

3. All necessary working should be shown in every question. Marks may be deducted for
careless or badly arranged work.

4. Standard integrals are printed on page 9.
5. Board approved calculators may be used.

6. Answer each question in a separate writing booklet.
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Question 1

(@)  The price of a hamburger with 10% GST added is $5.50. Find the original cost. 11
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(b)  What is the size of each angle in a reguiar pentagon? 1]

(c) Ifa=372x10" andb=88x10" evaluate % in scientific notation correct to

3 significant figures. \ [2]
(d) Solve [3x-4]<4 [2]
1 1 .
e Show that - is a rational number. 2
(e) 3ok o [2]
)
ff
\ 2\
< X
5\
\
Find the equation of this line in general form. [2]
(@) Findthevalue of 5> +5* +5+. [2]
Question 2 Use a separate writing booklet.
(@) Solveform, (2m-1)? =25 [2]

[-x? forx <0
(b) A function is defined as f(x)-—-{ roorx

S5x—4 forx >0

Evaluate f(-2)+ 7(3)- f(0) [2]

()  Factorise completely 223 + 16 [2]
o xhy -y
(d)  Simplify ——Z~ [2]
I-xy
(e) Differentiate (i) e** cosx
(i) log x
x

iy L+ (logx)’ [4]
X
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Question 3 Use a separate writing booklet.
(@)  Simplify 108243
log, 9

(b)  Simplify (l ~cos® X +sin? X)cot2 X

(c) The numbers p, p+2 and 9 are in geometric sequence. Find p.

(d) Iffand gare the roots of the equation 2x*~ 6x + 7 = 0 find the values of

(i f+g
i) fg
i) f' g
(e)  Find M LN

X

(ii) j 60s(2 - 3x) dx

Question 4 Use a separate writing booklet.
(a) What is the domain and range of y = /4 — 2

(b) Solve the equation tan2B =1 for ~r<B< »

(c) Find the value of mif the line 3x + 4y - 5=0is parallel to the line

(Mm-2)x -2y +2 = 0.

(d)  In this diagram £BAE = ~EAC = ¢ and ZABD = ~/ECA = B.

(0
(i)

Copy the diagram.

Prove that BD = BE.

(e) (i) Find the perpendicular distance of the line 3x+4y-10=0 from the origin.
(i) Hence explain why the line 3x+4y-10=0is a tangent to the

circle x? +y? =4,

[2]

(2]

[2]

[3]

(3]

[2]
(2]

[2]
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Question 5 Use a separate writing booklet.
2n 2n-1
(@)  Simplify 367 x 6™

216%

(b) InanAP u,=-2and u, =22 Find 4,

(c) Find the co-ordinates of thé point on the curve y = 3x* + 6x — 4 at which
the tangent is perpendicular to the line x — 8y -3 =0.

(d) Write the equation of the parabola y2- 6y + 25 = 8x in the form (y-k)? =4a(x-h)
and find:
0] the focal length
(i) the co-ordinates of the focus

(iii) the equation of the directrix

Question 6 Use a separate writing booklet.

Consider the curve given by y = 3x - x°

(a) Show that the curve represents an odd function.

(b)  Find all stationary points and their nature.

(c)  Find any poirts of inflexion.

(d) Sketch the curve for— 2 <x <25

(e)  State the absolute minimum and maximum values in =2 <x < 2.5

(f)  Calculate the area bounded by the curve y = 3x - x> and the x-axis.

[3]

[4]

(1]
(31
[2]
(2]
[1]
[3]
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Question 7 Use a separate writing booklet.

(@) Solve 1000* = 5 to 2 significant figures.

[2]
(b) Tﬁe sum of the first n terms of a series is n? Write down the first term
and the thirtieth term. [3]
(c)
A . B
E
) > c
The diagonals of the trapezium ABCD intersect at E
(i) Copy the diagram.
(i) Prove that the triangles BAE and DCE are similar.
(iii) Hence prove that AE.DE = BE.CE [4]
(d) Shade theregionx® + (y-1)2 <1 n x+y<1 m y <27 [3]

o

A}
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Question 8 Use a separate writing booklet.

0.4
(@) Use the following table to approximately evaluate f f(p) dp to 3 significant
0

figures by using Simpson’s Rule.

p 0 01 | 02 0.3 0.4
f(p) 1 1.005 | 1.020 | 1.048 | 1.091

(b) AB s a chord of length 6¢cm of a circle, centre O If the chord subtends an angle
of 120° at O:

(i) Find the radius of the circle in exact form.

(i) Find the length of minor arc AB in exact form.

(c})  Jane borrows $5 000 from her father to pay for her Olympic tickets. They agree
that Jane should pay interest of 1.5% every month and that she should pay her
father back an instalment every two months.

0 Letting $A, be thé amount owing after n months and $T be the value of

each two-monthly instalment derive an expression, involving T, for the
amount owing after 12 months.

(i) Hence find the value of T to the nearest dollar if she pays back the loan
after 2 years.

[2]

[4]

[6]
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Question 9 Use a separate writing booklet.

(@)

f 'IKX)

The diagram shows the graph of gradient function of the curve y = f(x).
State the nature of the points at x=1, x=2 and x=4 where y =f"(x) cuts

the x-axis. [4]

(b)

S-F ! y=se62x-1

() Copy the sketch shown into your answer booklet.

(i) Onthe same axes sketch y = 8cosx ~ 1 for 0 < x SZE and clearly mark the

point of intersection, A, of the two graphs in the given domain.
(i)  Show that A= (g , 3)

(iv)  Find the area bounded by y = sec?x - 1 and y = 8cosx — 1 and the line

X = g- for the domaings x <—. Give your answer in exact form. [8]

Wiy




ASCHAM SCHOOL 6-2 TRIAL, 2000

Question 10 Use a separate writing booklet.

(@)  Show that the volume of the solid of revolution when the region bounded by
y = 3logx, the x and y axes and the line y = log8 is rotated about the y-axis is

-9575 cubic units.

(b)  Arectangular piece of metal js bent to form a gutter in the following manner.
The left and right thirds are bent up so that each forms an angle a as shown in
the figure below. The cross-section formed is a trapezium.

(i) Show that the cross-sectional area Is given by A =x?(sina + sin a cos a)

(ii) What should a be in order that the Cross-sectional area is a maximum?

Not to scale

End of exam

[7]

[5]
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