SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

APRIL 2004

HIGHER SCHOOL CERTIFICATE
ASSESSMENT TASK # 2

Mathematics Extension 1

General Instructions Total Marks - 87 Marks
* Reading time — 5 minutes. * Attempt questions 1- 8
e Working time — 90 minutes. » All questions are NOT of equal
*  Write using black or blue pen. value.
* Board approved calculators may
be used.
» All necessary working should be
shown in every question if full marks Examiner: R. Boros

are to be awarded.

» Marks mayNOT be awarded for mes
or badly arranged work.

* Hand in your answer booklets in 3
sections. Section A (Questions 1 - 3)
Section B (Questions 4 - 6) and Sectipn
C (Questions 7 - 8).

o Start eactiNEW section in a separate
answer booklet.

This is an assessment task only and does not reitessflect the content or
format of the Higher School Certificate.



Total marks — 87
Attempt Questions 1 — 8
All questions are NOT of equal value

Answer each section in a SEPARATE writing bookiiettra writing booklets are available.

SECTION A (Use a SEPARATE writing booklet)

Question 1 (11 marks) Marks
(a) Find J’ e2dx 1
(b) Find the largest possible (natural) domain offtlewing 2

function,
y=log, (sin‘l x)
(c) Find a primitive function for
. 3X
) 23 !
e 3
(i) A+ 2 2
(d) Differentiate y = log, (sin‘1 x) 2

(e) Solvetanfd=sin®d for 0<f<r7 3



Section A (continued)

Question 2 (13 marks)

@)

(b) (i)

(ii)

(©)

(d)

V3+1
J3-1

Show thattan 75 =

Show thati(tan?’ 6?) = 3setd (sed-
dég

Hence, or otherwise, evaluate

Us

J4sec§9d€

0

dX er X

2
Show thati(tanxj :( tanx - 1}
e

Find the possible values ofif y=e™ satisfies

2
Y oY 5= 0
dx dx

Question 3 (12 marks)

(@)

(b)

(©)

(d)

Find the exact value of

3
J 2
dx
33 V9— X2

Write down the general solution, in termsmof of

2sind = tand

Solve the equation

2In(3x+ 1)~ In(x+ )= In(%+ 4)

Findf XL
X“+2x-5

Marks



SECTION B (Use a SEPARATE writing booklet)

Question 4 (10 marks) Marks
(a) State the domain of = 2sin™ x 1
(b) Prove thati(:%X) =3.In3 2

dx
(c) Show thatlog, 9+ log, 8- 2log, 6=% 2
(d) If f(x)=x*+2 andg(x)=2x+3, find f(g(x)) 2
(e) Differentiate with respect to 3

v=In 2x(x -1’
VX+1
[Hint: Do not combine the answer as a singletioad

Question 5 (13 marks)

4
() EvaluateJ sec xe“*™ dx using the substitution = tanx. 3
0

Leave your answer iexact form.

2
(b) Given y =™, solve%—yzo for 0s x< 27 4
X
(c) / C ot d AABC is isosceles with
ot drawn
to scalé AC=BC =10,
10 [ ABC = [ICAB = 77/6,
AD =x.

AED andBDF are sectors
of circles with radilAD
andDB respectively.

—>D B

A<— x
(0 Find an expression fd&D. 3
(i)  Show that the sum of the areas of the sec&3 andBDF 3

is given byl—Z(sz - 20J 3+ 30() cm



SECTION B (continued)

Question 6 (12 marks) Marks

(@) ()  Find J cos 6d6 2

, dx . I 4
(ii) Hence, find | ——- using the substitutiox = tané
1+x%)

(b) (i)  Sketch the graph of the functioi(x) = €* -4, showing 2
clearly the coordinates of any points of intersection wi¢h
coordinate axes and the equations of any asymptotes.

(ii) On the same diagram, sketch the graph of the inverse 2

function, y = f ™(x), showing clearly the coordinates of any

points of intersection with the coordinate axes and the
equations of any asymptotes.

N

(i)  Show that thex coordinate of any point of intersection of the
graphsy = f(x) andy = f (x) satisfies the equation
e -x-4=0.



SECTION C (Use a SEPARATE writing booklet)

Question 7 (7 marks) Marks

(@) The region bounded by =log, x, x=2,x = 5 and the 3
X axis is rotated about theaxis.

Use the Trapezoidal Rule with four function valuesnd f
an approximation to this volume.

Express your answer correct to 2 decimal places.

(b) 4
y =X(3-x)

Not drawn to scale

Find the size of the shaded area, correct to 2 ddgilaces.



SECTION C (continued)

Question 8 (9 marks) Marks

@

y=f(x)

a b\ X

Consider the above graph gf= f(x). The valuex= a 3
shown on the axis is taken as the first approximation to the
solutionx = b of f(x)=0.

Is the second approximation obtained by Newton'shide a
better approximation tb than the first approximation?

Justify your answer (using the diagram in your am3w
(b) Considertan™ y = 2tan*x

(1) Expressy as a function ok, independent of any 2
trigonometric ratio.

(i)  Show that the function has no turning points. 3
(i)  State the domain of the function. 1

THIS IS THE END OF THE PAPER



STANDARD INTEGRALS
( n 1 n+l .
X'dx=—x"", nz-1;x#0,ifn<0
n+1
(1
—dx=Inx, x>0
X

eaxdx:ieax, az0
a

J

1 .
cosaxdx=— simx ,aZ 0
a

( . 1
sinaxdx=—-=cosax ,a# 0
a

seé axdle tarax ,
a

secax taraxdle seax az O
a

(1 1

X

——dx==tan'=,az 0
Ja+x a a
1

X
dx=sin*=,a>0,-a<x<a

Jva*-x? a

[l
X" —a

d
1 — 2 2
J'ﬁdx—ln(xh/x +a )

NOTE: Inx=log, x, x>0
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Mathematics Extension 1
Assessment 2
Year 12 2004.

Question 1

@  2e*+C

(b) {x:0<x<1}

© @ %ln(4+x2)

o Do L
dx  1-x*sin'x
(e) tan@ =sin26 0<0 <7
tanéd —sin28 =0
. sin@

—2smfcosd=0
cosd

sinf(secd—2cosd) =0

s.sin@ =0
=0,
However 0<8<r.

sosecd—2cosd =0

1-2c0s’0 =0
cos’6 =l

2

cosd =%

sl-

R
I
IR
w
-b‘@



Question 2

(@) tan75° =tan(30° +45°)
_ tan 30" +tan 45°
1-tan 30° tan 45°
1
—=+1
3
1.1

o

1++/3

J3
3-1
V3

S
u

N

(b)) Let u =tan6

gﬁ:sec:z:?
de

[

=3sec’f.tan” @
=3sec’ O(sec’ §-1)

- tan’ 0 = 3sec? O(sec’ 6 1)
deo



.. d 3 2 2
—tan’ @ =3sec” O(sec” & -1
(if) 70 ( )
j3sec46’—3se(:2 6 do=tan’8+C
j3sec49 do- jssec29 dO=tan*0+C

jsec“ﬁ dé - |sec’ 6 d9=-;;tan39+c
jsec“@ do = 'fsecZ() d9+%tan3t9+c
=tan9+§tan3|9+C

', LT
Isec 0do= tan9+§tan g
[}

0
= (tanE +l tan? ) - (tar11+1tan2 )]
4 3 4 3
1
==+1
3

=1-
3



(c) Let u=tanx

= =sec’x
V= elx
g_‘i 282x
dx
du dv
a VoW
@ dx dx
dx v
_ (e*)(sec® x) — (tan x)(2€*)
(er )2
sec’ x—2tan x
= er
(tan® x+1)—2tanx
— ezx
B tan? x—2tanx+1
(")’
_(tanx-1)°
(e")
B ( tan x —1 JZ
e).‘
(d) y=e™
@ =-me™
dx
2

m’e™ +2(—me™)—15¢"" =0

e™(m* —2m—-15)=0

ne™=0
no solution
somP=2m—-15=0
(m=5)m+3)=0
m=25-3



Question 3

—_—dx =2

o 5

T
|

=2/ sin™ %— sin™ g’—{?’-J

lﬁ]

=2|sin”"'1-sin”' —
2

2 3
=
3
(b) 2sinf =tané
2sin@d = sind
costd

2sinfcosf —sinf =0
sin@(2cos@—1)=0

c.sind=0
0 =zn+(-1)"sin"'(0), neZ
=zxn+(-1)"(0)

=7n
S.2c088-1=0

cosf =—
a1
8 =2zxn+tcos 5 , nelZ

=2:rz'ni£
3



(©) 2InGx+D)-In(x+1)=In(7x+4)
Bx+1)?

x+1
9x* +6x+1=(x+1)(7x+4)

Ox* +6x+1=7x*+11x+4
2x*-5x-3=0
2x+1)(x—3)=0

=7x+4

L2x+1=0 or x-3=0
1

Xx=—— x=3
2

Since x > 0a log of a negative is undefined, therefore
x=3 is the only solution.

) %m(x2 +2x-5)+C
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X = lc:‘c_gaul
=logsl
Ocj
o .
UV"] i'n’.\f
cly .
a;i - d;,; = 33 @
o . lea fax2
(L 2= Gy 17 =
=)
S = foal‘,’)—
4% = 2
X =3 @
@A FfgeT] = (x43)z2
= Ly rpiax 40 @
) )/': b 2x 4 3ln(x-0) - S (x+0)
y's = obES T3 ©
QB Q) N Ny - ”;.[.a--ﬁ
( Sectz emlﬂ d:i-Sec"'X
A ax ~ P
Sectx e du dr - e
Sectr Secfx
< w1 'x;ff({ o=
Ee ]D Y= © w= O/— H
. e -t @ |
b) \:( esmnx
- e
g -

3" > Cooxe '"x@ox. + e _gix
y™ . Gz Spae X oS X
S"‘"(CM X-Sinx~t)= O
J=Sintx- Sina-(=0 (6,9,\:(¢ )
*Srn)f(S!fl&H)
S =0 o S
+ = &,1,27

g

@

F

,(b )

12| :
i

—

ARG
(0 V0 afBC Lacs =25

J

AB %= 10t 10"~ 2 X100 Coa %% (Loo Rule
8= loi>
D2- iodz-x G

(i ﬁ’;m(ﬁeomop) = }j%-f- S(od> -« T

= ﬁ{(l)cz +300-2003 %)

)i Coozo- 2 Coo?0 -1
Cay™® do = iﬁoﬁﬂﬂgﬂ]d@*
. T=5(4Smn2e +e) +C @
(“) da x=tan®
) - Secto
Secte - dx- Secte o
T+ante -
C Sed—; ds | ++an?e =S«
‘«?cz?é?
Seclo’ B Wz& do-

z 5 ($£Snze «f—z—:f) < [fmwu(z)
Y

ﬂ: Qx-'q

U—K“) |I /j -2
| - [oae@u—u\—)
D
Ty

C”]’”\z Catrea  meef dv

e ﬁx.@ =X _
i S
@1,7( ~ 4 = O
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