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Year 12
Mathematics Extension 1

HSC Course

Assessment 3

June, 2016

Time allowed: 90 minutes

General Instructions:

Marks for each question are indicated
on the question.

Approved calculators may be used

All necessary working should be shown
Full marks may not be awarded for
careless work or illegible writing
Begin each question on a new page
Write using black or blue pen

All answers are to be in the writing
booklet provided

A BOSTES Reference Sheet is
provided with this Examination. Please
do not write on it.

Section 1 Multiple Choice
Questions 1-5
5 Marks

Section II Questions 6-11
60 Marks




/
PART A: (5 Marks) Use the multiple choice answer sheet at the front of your Answer Booklet.
All questions are worth 1 mark
I tan (/3 =
T T
A. = B. 3 C. - 3 D. - z
2 |loge128 =
3 7
gﬁ A, el%8 B. 16 C - D. -
‘ 7 3
3 : —1f_ ¥\ _
sin(cos ( S )) =
1 1 T s
A — > B. 5 cC. - - D -
4 i =
= (log,3x)
e‘ A 3 B 3ln2 . 1 D En_Z
F xin2 X xinz x
5 tan(cos™'x) =
12 —V1-x2 x —x
A= B — ¢ = Vit




PART B

(START EACH QUESTION ON A NEW PAGE)

QUESTION 6: ( 10 Marks)

Marks
(a)  Find indefinite integrals of: 3
. 1 .. 1
(1) 719 (iD) _— (iii) tan®x
La o A nx o 4 sinx 2
Find: () — ( - () —e
2 2dx 2

(©)  Find the exact value of f 0 Vs

(@) Find the second derivative of e*" 3



QUESTION 7: (10 Marks) Start a New Page

Marks
(& @ Find the largest Domain, containing the point (4, 4) for which f(x) = (x — 2)? has 1
an inverse function.

()  Sketchy = f~'(x) where f~'(x) is the inverse function defined in part (i) 2

(ii)  State the Domain and Range of £ ~1(x) 2

(b) Sketch the graph of y = 2cos™12 2
2

e (i) Using one set of axes, neatly sketch the graphs of y=e* and y=e™*. 3

(i1) On the same set of axes, use part (i) to sketch y = % (e*+ e™)
(clearly label this graph)



QUESTION 8: (10 Marks) Start a New Page

Marks
(a) Solveforx: In(x+1)=35, giving your answer correct to 3 dec. places 1
(b) The area under y= and between the lines x=0and x=2+/3 is rotated about 3

1
Vat+xZ

the x-axis.

Find the exact volume of the solid formed.

d
© G  Find 2 if y= xtanx 1
dx
() Henceshowthat [Jtan~xdx = Z—In2 3
@ @ Find —{sin7lx + cos~lx} 1
(i) What does this imply about the value of the expression sin™*x + cos™1x as x varies 1

overthe Domain —1< x < 1 ?



QUESTION 9: (10 Marks) Start a New Page

(2)

(®)

(c)

(d)

C

xwl)_* 2—x

d
Show that == n ( P

x

The radius of a balloon which is deflating slowly, is decreasing at a rate of 2 cm per
minute.

At what rate is the volume decreasing when the radius is 10 cm?
(Give your answer in terms of T)

(NOTE: The volume of a sphere is given by V = g‘n:r3 )

1

v9—4x2 dx

Find [

Show that tan™! o« + tan™'p = mn"l(i‘_*_ﬁ)

1-af
For O0<a<1 and 0<f<1

Marks



QUESTION 16: (10 Marks) Start a New Page

(a) Find the derivative of 5%
(b @ Show that 1+ L _ =
2x—-1 2x—1
(ii)
Hence find f al dx
2x—1
(c) Find [ cotx dx

(d @ Find %ln{x + Vx2 —1}

.. 3 1
(i) Hence, or otherwise, find f L T dx,
x —

leaving your answer in exact form.



QUESTION 11: (10 Marks) Start a New Page

@

(i)

(i1)

(iii)

()

-

x
x2+1

You are given the curve y =

Show that this is an odd function.

Show that the curve has turning points at (1, -j: } and (-1, - ;) and describe their
nature

You do not need to find any inflexion points.

X
x2+1)

Evaluate lim (

Sketch the curve, showing all the information you have just found above
Find the area under this curve and between the lines x=1 and x=2.

With reference to your sketch, and your answer to part (iv) above, explain why

1(5) 1
I’l2<

END OF THE EXAMINATION

Marks
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