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YEAR 12 ASSESSMENT TASK 3

JUNE 2002
MATHEMATICS

EXTENSION 1

Time Allowed: 70 minutes

Instructions:

Name:

* 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
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Question 2

Juestion 3
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Find —(2°
=)
1 3
Find as an exact value sin” 5 +cos™ (——)
2

Solve the equation/n (x +7) =2In(x + 1)

E’I\)\ Sketch, without the use of calculus, the polynomial
P(x)=(x—1)* (x+1)’ showing the x and y intercepts.

\

f/ﬁ( ) Hence solve the inequation P(x) > 0

Consider the function f{x) = e***
%) Find the inverse function 7™ (x)
i)  Sketch the graphs of f{x) and /™ (x) on the same number plane.
Clearly label each graph and show the intercepts.

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
a andb.

Find —d——loge (sin ' x)
dx

% dx
Find —————==—2as an exact value
OI V16 -25x%

Use the substitution u = ¢* to find the exact value of
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Question 4 -

Consider the function y = log. (EZLJ wherex< —2,x>0

+x
/zb< Find the value of x for which y = 0.

1
\/x{ Show that @ -2 and hence state why the
( dx  x(2+x)

function is increasing for all x in the given domain.

Are there any points of inflexion? Justify your answer. 2
(You may use d2y= ! -—L)

’ x> (2+x)? ¥
Determine the equation of the horizontal asymptote.

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

Question 5

a) (// Find % (xtan™'x)

4
& 1
( 1)/ Hence find the exact value of _[ tan”' x dx
0
b) Two of the zeros of the cubic polynomial P(x) = 3x°® - bx? - 27x + 9 4
are reciprocals of each other, and two of the zeros of

P(x) are opposite in
sign.
/(,i/)/ Find the value of b.

}v) Factorise P(x) completely.
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on6

Consider the function ) =sin™ (x-1)

G)
o
(iii )
(iv)

Evaluate /0)

State the domain and range of y = fx)

Draw the graph of y = Sx)

The area bounded by the curve Y =Ax), the y axis

and the line y = g is rotated about the Y axis.

Find the volume of the solid formed.




sueshon | (10 marks) B Mx)= X"+ 2AT+ AX+b
a) g‘f s —< ® (:uz) is a_factor so Pl(-2)=o0 (.
Ji- 4x* _g+g-2a+h =0 '
- v -2a t b=0 -
by (2.4 O] also  P(2) = 12 o)
| g+ 8 + 22+ h= 12 -
) sm."' 2 + cos™ (@T 2a+ b= -4 -
= {."’ = ws-'{; solve simultaneosusly =% +-&)
= T +w-F 2b=—4
= _'ﬂ:_ @ b =-2 @ :
= L 2a-2 =-4 , j
4 tn (x+7) = 2 (o (24D _ a =-| [0)
tn (x+7) = ln (ati)’ ;. a=-l and b=-2
x+7 = x*+ 2%+] © | |
o= 2>+ n—6 Queshon 3 (9 marks)
= (x+3 )(x-z) > () ]
= 2 0r-3 ® a) Ji-xt = l _ (O)
<= 2 only [x=-3 qives sin~' % Ji-x2 sin~'¢
== { \ - . . —————————.
z nf2) which 4
@ is undefined s A
. | :Eo JiE-25x>
é) ) L\ T e ;
A A - EmE s
0 25 -2
< /.l ° : 3 . r¥s ‘A-z -
o
/ = 5 16 _ x
) @ . ¥s
= ‘é— Sln'l—_':‘i I
i. xZ7-I [O) ~ , ,
e 3 B
Que shon 2 ‘Q marks) . . - .
= = Lsm" 4 - sin-'0)
L. = xt2 = é— ( ]6:"0)
-Q——y——e—tf \
x=e! @ = I 0,
log, X = yt2 = '
Vv = logx-2 ® S (G .
== ™ w=e*
y= £ —
i, P Jo l+e** du = eX
Q <V, 7 e N3 du d*
//,//é =~_\“ {"-"&z @ du=exd.1: N
e /[ x=0 u=l a
‘ [O x=03 u={3 |




= ltan"u |, W Ay w4 e, /
= tan" J3- tan™| x>0 2+x |
T Ir_. mw = [m r('gne gg’
S x>0 | T,%
= _F,: 0] e lm [ log, 1.2 1
Aad00 L IT Z+1]

Queshon 4 (8 marke)
t ( 2x x<—2;

= 049
! kil x>0 5 y= loge 2 is  herzontal (O
d 0= Log‘(%' = asympivk
1= 2% ) R
2+x= 27x ‘//!
. x = 2 @ -—— .T - -_ll\J- - w em -
. i .
b _y= log. 2 - log, (243 T o z
dy - 2 - L ! -/
axt 2x 2+% : [ @
i 0] ' v
= 24 3% =X
x(2+x) Question S (3!"0*3
Sody = 2. . u= A _v= &M"l
dx X(J"PX) a 1 u'=y v |
1+ x*
2 >0 for all x n d 3\ = 'x 0]
X (2+%) the qiven dx. L I+xz

demain

» fundion is :'ncrearuig for
all_x__in_the given domain

i tantx= d (xtea'x)
dx

- _X

{+x2

—as dy S o Q)]

dxt

[ tan—x dx = (4 [x tan™x)dy
o Jo dx \ 4

J

A Inflexions ° 3:‘{._:0 & m,."ffn;g_
7 X

L] 'l

r%

3 2
LA & P A

0= 4x)* ~ x2 - - -
= i =[x tanx = 5 (1+x*)
XF (ot > .
1 = x*+4xt4 =(vf¢n"l"'l£b‘-1)- 0
X = —|  (out of domaia) @
= 1{——— Ll d
ﬁﬁ

_-"_No points of inflexion (0]

b Pz 3x ~bx” -4/t iy, VY TR !
7 7 J_ 7 -
let the roots be & o —RA sin y = x —]
X = sxh‘,z-H
i sum of roots T .
arl-—o= L& y= T (siny+ 1) dy @
— ok -~ -r Al I L4 T
i + FY
4= 3 X : -
b= 3 [0) = I sin*yt+ 2sih Y+l dy
=3 * Y Y 1
~'!
=
product of reots *
. L, —t= =3 i
& 3 ¥ using cos 2A= [—2sin*A
7
-4 =-3 sinA =k (I- cos 2A
& = 3 171:
: s (" d-Fes2y+ 2smy C
- N - Z L e 2v - -
_i_the roots are 3 3 =3 0] =T .i. i—sm 2y lcosynyT(

(o)
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- P(x)= (x+3)(x-3)(32-1) Q@

= |(E-
Al J

-

sinTT-2cs¢+ T
. L §
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Queshon 6 (8 marks)
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- 1 sintm)— 2 cos[~I|
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f)=

sin~* (x-1)
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