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SYDNEY BOYS HIGH SCHOOL

3 UNIT MATHEMATICS
Year 12 Assessment Task: April 1997

Time Allowed: 90 minutes (plus 5 minutes reading time)

l

Total Marks: 60

Examiner: Mr R Dowdell

INSTRUCTIONS:
o Attempt all questions.

o All questions are of equal value.

o Al necessary working should be shown in every question. Full marks may not be awarded

if work is careless or badly arranged.

o Standard integrals are provided on the back of this page. Approved calculators may be

used.

« Each question attempted is to be returned in a separate Writing Booklet clearly marked

Question 1, Quéstion 2 etc. on the cover. Each booklet must show your name. .

¢ If required, additional Writing Booklets may be obtained from the Examination Supervisor

upon r equest.
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‘Standard Integrals

jx"dx = ' n#r-L;x20ifn<0
n+1
1
—dx = lnx, x>0
x
ar l ax
Ie dx = —e®, a=z0
a
1.
J.cosaxdx = ;smax,a:O
. 1 .
J'smaxdx = —;cosax,a: 0
2 1
Isec ax dx = -;tanax,a#O
1
Isecaxtanaxdx = ;secax,a;e 0
1 i X
_[—z———;dx = —tan'—,a =0
a* +x* a a
1
I——-———dx = sin"f-,a>0,—-a<x<a
a - x* a
1 R
I—ﬁ;—dx = ln{x—i—w/:c2 —az}, ix| > lal
x‘—-a
1
J.'”‘——'—zd" = ln{x+\/x2 +az}
 +a

NOTE: Inx = log, x
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Question 1: Marks
(2)  Inthe figure shown, ABCD is a square of side /3 units. P and Q are points 4
on AD and AB respectively such that C is the centre of the arc PQ and
PD =QB= 1 unit.
P
D C
Calculate the exact values of
(i) the length of the interval PC
(i) the size of the angle PCD
(i) the size of the angle PCQ
(iv) thelength of the arc PQ
(v) thearea of the region APQ.
. . , : . (x-2) 2
(b)  Find the largest possible domain of the function f(x) = in . y
(c) Given that log, 2 = log, 5, find x. 2
2

(d)  Find the second derivative of ¢ . Discuss the concavity of y = ¢* .
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Question 2: START A NEW BOOKLET

(a)

(b)

(c)

@

x+1
x -1

Find the derivative of In

Find the equation of the normal to the curve y = In Jx at the point where x

=1

Find the x coordinates for all the stationary points of y = cos (x’),

Show that P(x) = x* + cos mx is an even function.

Iff(x) =In (Sin 125') , evaluate f '(9

Marks
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Question 3: START A NEW BOOKLET Marks
(@)  Ifthe area between the curve y = y/sin(mx} , the x axis and the lines x =0 2
and x =1 is rotated about the x axis, find the volume of the solid of revolution
formed.
(b)Y Given that 7 (8) — f(a) = (b — a)f'(c) where a<c <), find the exact 2
valugofcifb=In2,a=0, f(x) = e*.
. sin 2x 1
(c) Evaluate lmé .
(d) (i) Write down the period and amplitude of y = sin nx 5

(ii) On the same set of axes, sketch y = sin mc and 2x + y = 2.
(iiiy Shade the region bounded by these curves and the y axis.

(iv)  Find the exact area of the region in (iii).
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Question 4: START A NEW BOOKLET

(@)

(b

©

(@

3

7 . !
Evaluate f sin x cos x dx
n

Differentiate In (In x).

2
€

Hence evaluate I
e xinx

Differentiate the following, simplifying your answers:

. sin 2x
& 1+ cos 2x
(i) xe”

The curve y = In x between the points where x = 1 and x = 3 is rotated
about the y axis. Find the exact volume of the solid formed.

Marks
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Question 5: START A NEW BOOKLET

(a) Find the exact value of f '(-E) if
() fx)=x"secx
G f=I (cot® x)

(vy Itisknown that In x + sinx = 0 hasarootclosetox= 0.5. Use one
application of Newton’s method to obtain a better approximation.

ais the first approximation. of the root b of y =f{x}.

[ Newton's method is used to obtain a second approximation to the root, will

it be a better approximation to b?

Explain your answer, using an appropriate diagram if necessary.

1 .
(d) Differentiate In (—) with respect to x, where x> 0. Write your answer in
X

" simplest form.

Marks
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Question 6: START A NEW BOOKLET Marks
Inx 6
(2) Consider f(x) = T
(i) Whatis the domain of f(x)?
(i) Find f'(x) and hence find and classify all stationary points.
(ifi)  Find any points of inflexion.
(iv) Sketchthe curve of y = £ (x), clearly showing its essential features.
1 4
(b)  Show that sin? § = 3 (1 - cos 26).
Hence show that sin® 8 = a + b cos 20 + c cos 48, finding a, b and ¢.
Hence evaluate jqx sin® 6 dB.
T2
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QUESTLION 3
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