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SYDNEY TECHNICAL HIGH SCHOOL

YEAR 12 ASSESSMENT TASK 3

JUNE 2002
MATHEMATICS

EXTENSION 1

Time Allowed: 70 minutes

Instructions: * Attempt all questions
* Answers to be written on the paper provided.
* Start each question on a new page.
* All necessary working should be shown.
* Marks may not be awarded for careless or badly arranged working.
* This question paper must be stapled on top of your answers.
* Marks shown are for guidance and may be changed slightly if needed.
* Standard integrals are attached and may be removed for your convenience.
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Question 1

a) Differentiate y = cos™ 2x
d
b Find —(2
) dx( )
: -l — -1 3
c) Find as an exact value sin~ 5 +cos™ (——)
2

d) Solve the equationln (x +7) =2 In (x + 1)

e) (1) Sketch, without the use of calculus, the polynomial
P(x)= (x—1)" (x+1)’ showing the x and y intercepts.

(ii) Hence solve the inequation P(x) > 0
Question 2
a) Consider the function Ax) =e**
(i)  Find the inverse function /™ (x)
(ii)  Sketch the graphs of fx) and /™' (x) on the same number plane.
Clearly label each graph and show the intercepts.
b) The polynomial P(x)=x’+2x? +ax+b has a factor of (x+2) and
when divided by ( x - 2 ) there is a remainder of 12. Find the values of
aand b.
Question 3

: d .o
a Find —log, (sin ™~ x
) o ge ( )

%
r dx

b) Find ———=——as an exact value
OI V16 —25x

c) Use the substitution u = €* to find the exact value of




Question 4

Consider the function y = loge(—zzij wherex < —2,x >0
+ X

a) Find the value of x for which y = 0.

b) Show that & = and hence state why the

dx  x(2+x)

function is increasing for all x in the given domain.

c) Are there any points of inflexion? Justify your answer.
d’ 1
(You may use 2} = ! -
dx> (2+x)° x
d) Determine the equation of the horizontal asymptote.

e) Sketch the graph of the function showing the features from (a) to
(d) above.

Question 5
a) (i)  Find a (xtan" x)
dx

1

(ii))  Hence find the exact value of J‘tan'I x dx
0

b) Two of the zeros of the cubic polynomial P(x) = 3x* -bx* -27x + 9
are reciprocals of each other, and two of the zeros of P(x) are opposite in
sign but equal in magnitude .
i) Find the value ofb.

(i1) Factorise P(x) completely.



Question 6

Consider the function f{x) = sin™" (x -1)
(i) Evaluate f{0)
(i1) State the domain and range of y = f{x)
(ii1)  Draw the graph of y = f(x)

(iv)  The area bounded by the curve y = f(x), the y axis

. T :
and the line y = 3 1s rotated about the y axis.

Find the volume of the solid formed.
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guestion | (10 marks) B Px)= x’+2x*+ ax + b ]

A |

a) ?‘! = =< ® fol) is a factor so P(-2)=0o @

il -3+3-2a+th =0 |

- ~3da t b= 0 - |

b nh2.2 ® also P(Zl = }

§+8 + Jat h= 2 ]

o sn'h + cos 'Lﬂ 2ath=~4 -0 |

= i‘f - cos™' ¥2 solve simulfanwuslg——ai--@ ]

= & v W~ 2b=—4 |

= T ©O) b=-2 ® i

— : 2o~ 2 =-4 j

4 mrxivL-Z(A(xﬂ) a =~ 0) |
b\(x-r‘/L— l.g.('x-ﬂ\ a=-l and b>~2

X+7 = x +2)¢+L ®
0= xz'-f- *—£L Queshon 3 (‘l ma’ka

0= (x+3)(2-2) [ _0
x= 2 or-3 ® Q) Vi-xz l ®

v X =2 only /:x--3 gives sin~' Vi—x2 sin~'>¢ [
/ ULCZ) Mu .
@ is undefin e,d/L B ( s dot.
: y jo J16-25x2
R — i e —
X7 Je mE @
e | > \25
/ s dy
ek
/ 5 Jo (& - x |
v @ =T X - !
: 5 LS:n’ % o l[
ii x 7-| O) _ 2 |
= é Slﬂ" ‘ﬁ I @ '
. ht - }
Queshon 2 (!cg mark<) ot \ |
= 5 (97 - sin-'o) ]
L
j; ! }[‘; ef:"_ -5 Cf"t)) )
x=e! ® = %‘;—) @ |
log, x = yt2 l
y = log X =2 ® ) WG |
% —
}l;ﬁx/\ e____ dx. w= Cx J
ﬂ _ "/ jo !.1. e ix d,lL - ex.
_ @(‘/}6 // = B du dx
71 /e = ‘ I A © dLL='ex dx
7/ ra J1 T “ N P




tan~w | | Q d um | (oq, 2% _17

=— tan~ [3- tan™ | X0 T 24
= Ir. Ir = (g‘f\ r(’en 2’%
S x>0 | ¢ TLT
= —}g— @ = LU'I‘\ r!&aé ‘2 -L J
Ado0 | 97 1] ]
Queshon 4 (8 marks) = (g2 ‘
= laﬁ'c(:ifz\f X<=2, K
! 230 .. ys loge 2 is  horizontal (D
d 0= Log&(%) asy mptole {
XN
| = Ei—x:—“— . eL TL "
2+ 2% "f/'L
X -2 0 SRS U R
-|1 / 7 —]
b) y= Log,ﬁZX ~ log, (2+3) L ° /1 s
dv = 2 _ | ! 7/
ax 2x 2+ x : @
= _& - 2+ @ : J! _
= 24+ x =2
x(2+) Suestion 5 (8 marks)
-4-‘,{ R 2 - U= % v= tan'x
e X (2+) a) i W=y = |
I+ x?
2. >0 for all x in d [y tua'x\= tan'x + __ x |
X(2+x) the given de \ a I+ x2
domain
.._funchon is 1ercﬁg for i tan'x= d \@fan" X,L
all_ X in +the givcn domain dx - _ X |
_as dy o 0] - It
ax 7 7 ) JLtan“x de = { d /x ton"x)dy
Q) Inflexions ° 94 =0 & mfm ° Jo d’f’\
’ ax® cha3e T 4 |G
f \ N 2 ax
| R JY iTX
0= (24x)2 xz -'—!
Lo | = | x tan~x - Tl (1+2)],] G
x? (2t )% . \
1% = 2t dxt 4 =(‘+.am"l—-é-bt2)—- 0
2 =~  (out of domajir) CD T
= £ -2 n @

|
|

no _poin+s of inflexion (O]




y= sin” (%-1)

[ g

b; P(x)= 3x - bx?-272+9 y ~
et _the roots be 0(,,'91(‘,—-0( Sin y = X —| |
A = Sl;'\'.’[‘('f |
i sum_of roots ° T . |
I ;.
a(-r-él—_—a(: -—% y= Tl'}‘ (Sah}[*&l) dvﬁ @]
. ) -Ir ]
o 3 ]
4 = 3 L _
b= 3 0) =TT sin*y+ 2sihy+l  dy |
oK T » ] [ 7*1
—3
product of roots * !
P N N |
ot 3 ¥ using cos2A= (- 2sin*A
— = —3 sin*A = 4 (1~ cos 2)
A = 3 Ir
z
= T f Co:2y+ ZSmy {
b= @ J-r + 1 dy
i the roots are 3 & -3 O = | Y- Lsin2y ~2csy+y] (
> " 7 T IJ¥
L P(ax)= (x+3)(x-3)(3%-1) @ .0 0 -
— =T ({r ;’-s{nﬂ‘-lmsy _II‘)
. N P~ =7
Queshon 6 (& marks) o
_ /l[ L sinEm) — 2 cosf- g‘
-F(x\:. S.m"(X'lL \4- 4 é \ ‘7 ‘
. . oI
2
L (o) = sin~ ((\ =1 [ 3r
= _5 D) L 2
S 3'1']'z UA«d’J'z @ ]
oA < x-l £ | 2 ]
D: 0 < x <2 0 |
— —_ {
R: -TF<y ¢ ¥ 0) |
P = 1 &= {
. )= sin™ (%=1) ]
2 // /{
A @ ,!

.






