| | ]

Student Number

SCEGGS Darlinghurst
20012

HSC Assessment 2
Monday 4th June 2012 /

Mathematics Extension 1

General Instructions Total marks —~ 49
o Time allowed — 75 minutes

o This paper is in two sections Scction I

Section I
5 marks :
Attempt Questions 1 -5

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= A 2 B) 6 <) 8 D) 9

A O B @ c O D O

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

A @ B@ cO D O

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

o Write your Student Number where
indicated

o  Attempt all questions and show all
necessary working

e  One handwritten, A4 double-sided
page of notes is allowed ’

o Marks may be deducted for careless or
badly arranged work ]

o atable of standard integrals is provided

5 marks
Attempt Questions 1 ~ 5

Allow about 15 minutes for this section
Answer on the separate Multiple
Choice Answer Sheet provided

Section IT

44 marks

A & Bl‘ c O

: Attempt Questions 6 — 9
t the back of thi ° ,
& the back ol this papet e  Allow about 1 hour for this section
e  Answer in the booklets provided
e Start each question in a new booklet
Trigonometry .
. . Further Inverse Iterative B
Section | Question Integration | Functions Gen(.aral Methods Total
Solutions :
! 1-5 ! 15
1l 6 . 1o
7 /12
8 110
9 n2
TOTAL ) © 149
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1 . Newton’s method relies on the x-intercept, a,, of the tangent at x = a being closer to

the root than a.

Which of the diagrams below does not give a better approximation to the root at a,

than a?
(A) VA ®»
!
i
4, a > X > X
—
A
(© ) ®)
. Y 4
aq a
| | N
\ 1
. B X
/’1 / a
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1
-al solution of the equation sin x 55— is
The general s q //\/5 1

(&) =x=t % + 2n7 , where n is an intege¥.

B) =x=x£ % + 2nz , where # is an integer.

(©  x=(-1) % +nsm , where 7 is an integer.

D) =x= (~ l)" % + nm, where nis an integer.

er

Which of the following is an expression for J 1 ¢

Use the substitution u =e”. /
-1
(A) ;tc
2(1+e")
__.ex
(B) *———‘;—2 + Cc
(1+e )

(C) tane® +c

) tane¥+c
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4 ‘Which of the following is not an odd function?

(A)  y=sin'x
B) y=tan'x
(C) y=cos™x
®») y=2sinx

5 Which of the following expressions is correct?

(A) tanx=cos™ L

—

B) tan'x=cos™ 1

M+ x
1

1-x?
2
(¢)  tan™ x=cos™ 2
|1 - x?

D) tan”x=cos™ o
1+ x?

/ . BLANK PAGE

End of Section T ’
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Section IT Ll Start a new booklet

44 marks . . Marks
Attempt Questions 6 -9 Question 7 (12 marks)
Allow about 60 minutes for this section '
‘ i 4
Answer each question in a NEW BOOKLET. (®  Evaluate J cosx sin’ x 2
Write your STUDENT NUMBER at the top of each page. 0
Marks

Question 6 (10 marks) 1 1

b) Ifa=sin” —= and f=sin" —==

® 5 7
(@) Find

-1 5 2
43— 4x? 1
) show that sin{x + f) = — 2

V2

1 1
b Let =2c0s " (x ~1 ii Hence, find the exact value of sin™ — + sin™ —— 1
() Let f(x)=200s" (x~1) @ 75 Jio
@ State the domain and range of f (x) 2
. - o . x+2 1
(i) Sketch the graph of y = f (x), indicating clearly the endpoints of the graph. 2 ) (© ® Show that U] =1+ P 1
© @ Differentiate tan™ (xa). 2 (i)  Sketch the curve f(x)= xr T for x>-1, 2
(i)  Hence find box? a : 2 Use at least % of a page and show any asymptotes and intercepts clearly.
a1+ P '
Leave your answer in exact form. (iiiy Find f -l (x) in terms of x. 2
(v) Sketch y=f (x) on the same diagram as drawn in part (if). 2
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Start a new booklet
Marks
Question 8 (10 marks)
(8)  Use the substitution # =+/x to find 3
\/; J1—=x
® @ Express cosx - sinx in the form Rcos (x + a) where 2
R>0and O<ax < %
(i)  Hence, solve cosx —sinx=1 for 0< x <27 . 2
(i)  Find all possible solutions for cosx ~sinx =1. 1
(¢)  Show that log, x =sinx has aroot between x =2 and x =3. 2
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Start a new booklet

Marks
Question 9 (12 marks)
The diagram shows the function f (x) =1 ! -
+Xx
A y
- Y W T
PN
/ . %,\\
i — >
-1 1
(a)  Explain why the inverse of f (x) is not a function. 1
(b)  What is the largest domain containing x =1 for which f (x) has an 1
inverse function?
(c) On the same set of axes, sketch y = f (x) and y=f (x) for this domain. 2
(Use at least % of a page for your diagram.)

(d)  Find an expression for the inverse function y = £ (x) in terms 0@ 2
(¢) Thegraphsof y = f (x) and y= [ (x) meet at exactly one point A. 1
Mark point A on your diagram and explain why the x-co-ordinate

of A satisfies the equation x* + x —1=0.
Question 9 continues on the next page
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Question 9 (continued)

Marks

® Taking x = 0.5 as the first approximation, use o@plication@@ 2
Ny
method to obtain another approximation to the solution of x* + x —1=0.
(Answer correct to 3 decimal places.)
i
(g)  Use Simpson’s rule with five function values to approximate J o dx. 2
. ol+x
Express your answer in simplest fraction form.
1
(h)  Find the exact value of j T dx and using your answer from part (g), 1
o+ x
find an approximation for 7 in simplest fraction form.,
End of paper
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