SYDNEY TECHNICAL HIGH SCHOOL

2012
HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION

Extension 1

Total marks (70)

10 marks
o Aftempt Questions 1-10

General Instructions

o Reading Time - 5 minutes

o Working Time - 2 hours
o Answer on the Multiple Choice

o Write using a blue or black pen X
answer sheet provided.

o Board approved calculators may be used i )
o Allow about 15 minutes for this

o A table of standard integrals is provided section
at the back of this paper .
Section 11
60 marks

o Attempt questions 11 — 14

o Show all necessary working in
Questions 11 - 14

o Begin each question on a new page.
o Answer in the booklet provided

o Write your name and your teacher’s )
and show all necessary working,

name on the booklet and your Multiple
Choice answer sheet. o Start a new page for each
question and clearly label it.

o Allow about 1 hour 45 minutes
for this section
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Section I
Total marks (10)
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple choice answer sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample

2+4=9 (A) 2 (B) 6 (C) 8 (D) 9
ACOC B@& Cc O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A® B cO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:

correct

i

A® B “cO DO
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1. Find the value of a such that P(x) = x° — 2x* — ax + 6 is divisible byx + 2.
(A) -5 ®B) 3 < 3 D) s
2, Find the acute angle (to the nearest degree) between the lines

x—y=Zand 2x+y = [,

(A) 18° (B) 27° (C)  45° o) 72

3. Find J dx

(A) Ltan"2x + ¢
(B)

©) 2tan“122€ + ¢

(D) %tan_l?z—c + ¢
4, Identify the derivative of »* cos™ x.
2
(A) e 2xcos x
1%
2
(B) —————2xcos x
[ 2
1-x
1 2
(C) 2xcos x—

X
~J1—x2
2

X

(D) 2xcos x +
1 —x2
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5. Which graph represents the curve y =2sin3x ?
(A) B)
¥ ¥

wla -

irg i S I r: 5!1 X
3 3 3 3 3 3

(© (D)
¥
; K ;

—
R
i

wll:q
A/__,_’n
ooy

- 2] omT
3 3
- 2 NS PERVA
6. If f(x) o) , what is £ 7 (x)?
)
+1
2
_2—x
B) y=2=X
2—x
€ y===
(D) y22+x
x
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7.

10.

Given that log, 2 = x, find an expression for ™.

(A) 8
(B) X6x
( C) 23x2

(D) aSa2

For what values of x iy §+ f <67

(&) — x
(B) 1_ ? ) X

(C)( —
D) -«

Evaluate lim 2X.C08 2%
x-» 0 SinX

—_—

Q
Y
we

(A) -10
B) -5
©) 5
(D) 10

Identify the domain and range of f{(x) = sin™ 2x.

1A

x<

DO

(A) Domain —{x: —

B —

A

(B) Domain = {x: —=<x<

b=
b fr—

} and Range — {y: —% <sin2x <

} and Range — {y: —% < sin 2% <

b

id

}

ST

(C) Domain —{x: -2<x<2 } and Range —{y: —%S sin”' 2x Sgw }

(D} Domain —~{x: -2<x<2 } andRange = {y: —n < sin ' 2x < }

End of Section 1

Ry
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Section IT

Total marks (60)
Attempt Questions 11 - 14
Allow about 1 hour 45 minutes for this section.

Answer all questions, starting each question on a new sheet of paper with your
name and question number at the top of the page. Do not write on the back of
sheets.

Question 11 (15 Marks) Use a Separate Sheet of paper

a)  Find f &

b) Find the exact value of

Y

2
NN LI
2

i

2 . o
c) Evaluate f sec’x ™™ dx using the substitution u = fan x.
0

d) Find the largest possible domain of y = Infsin"x).

X X

2
e) Solve for x: (x-l-l) —5(x+lj+6=0

) AB is the diameter and AC a chord of a circle.
The bisector of £BAC cuts the circle at D.

(1) Construct a diagram showing all of this information.

(i1) The tangent at D meets AC produced at . Prove that the tangent
is perpendicular to AF.

End of Question 11

Marks
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Question 12 (15 Marks) Use a separate sheet of paper
a) Find the value of x, giving reasons for your answer.
E D/—\ A
& X 80 (Not to scale)
C
B

b) 1) Without using calculus, sketch y = (x— [)(x’ — 4)

i) Hence, solve the inequality (x— I)(x* —4) <0

c) A spherical balloon leaks air such that the radius decreases at a rate of 0.5 cms™.

Calculate the rate of change of the volume of the balloon when the radius is 70 cm.

1
d) Find the exact value of j xdx >
o 1+x
-2
e) Evaluate lim ;C —
T 3y —x+1
) Prove by mathematical induction that (for » a positive integer)
1 + 1 + 1 + .+ 1 =_1
1.2 23 34 mn+tl) n+1l
End of Question 12

Marks

e’
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Mark

Question 13 (15 Marks) Use a Separate Sheet of paper e
a) A particle moves such that its displacement x cm from the origin, O after

time t seconds is given by:

x =43 cos 3¢t—sin 3¢

(i) Show that the particle moves in Simple Harmonic Motion. 2

(11) Evaluate the period of motion. 1

(i)  Find the time when the particle first passes through the origin. 2

(iv)  Find the velocity when the particle is 1 cm from the origin on its first oscillation. 9

2
. d x_d(1.2
b) (i) Prove _dt2 g ( 5 Y ) 1
(i) Aixlnx) =1+Inx 1
Prove 7

(iii)  The acceleration of a particle moving in a straight line and starting from rest

at 1 cm on the positive side of the origin is given by:

d2x

~—=]+Inx
dr
(o) Derive the equation relating v and x. 2
(B) Hence, evaluate v when x = ¢°. 1
c) The region bounded by y = Inx, x = 2, x = 5 and the x-axis is rotated about the x-axis.
(1) Write an integral expression for the volume formed in terms of y and dx. 1

Do not evaluate this integral.

(ii) Use the trapezoidal rule with four function values (3 strips) to find an 2
approximation to this volume (2 decimal places).

End of Question 13
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Question 14 (15 Marks) Use a Separate Sheet of paper

a)

b)

d)

A is the top of a vertical mast 4B standing on level ground. Two points C and D are
on horizontal ground such that C is due East of B and D is 500 m due North of C.
The angles of elevation of 4 from C and D respectively are 77° 13’ and 8° 14",

<=
A -7\D
8o14' | ==
hm l>( :,' 500 m
B = { C >

E

Calculate the height, # of the tower to the nearest metre.

The polynomial equation 8x° — 36x” + 22x + 21 = 0 has roots which form an
arithmetic progression. Find the roots.

For the arithmetic sequence log;, (x — 2) , logye (x—2)2 , logy (x—2)3 s iees

show that the sum of n terms is glog10 (x=2)" o

One hundred grams of sugar cane in water are being converted into dextrose at a rate
which is proportional to the amount at any time. That is, if M grams are converted in

¢ minutes, then @M = {100 — M) where F is a constant.

dt

(1) Show that M = 100 + 4e™, where Aisa constant, satisfies the differential
equation.

(1)  Find 4, given that when ¢ =0, M = 0.

(i)  If 40 grams are converted in the first 10 minutes, find how many grams are
converted in the first 30 minuzes.

End of Examination
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Multiple Choice Answer Sheet

Name

Completely fill the response oval representing the most correct answer.

BO ¢cO DO
BO cO DO
BO ¢cO DO
BO CcO DO
BO cO DO
BO c¢cO DO
BO ¢c¢cO DO
BO ¢cO DO
BO c¢cO DO

> > > > » > > » b
0000000000

10. BO cO DO
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