South Sydney High School
YR &
2006
MATHEMATICS
EXTENSION 1 ASSESSMENT

Time allowed — 1.5hours

Name: ......... /’(& WMK/[/M/ 7 .............................

General Instructions

o Write using blue or black pen

© All necessary working should be
shown for every question

© Approved calculators may be used

© Begin each question on a new page
clearly marked “Question 17,

“Question 27, etc.




QUESTION 1. (17 marks)

Consider the function y =

@
(b)
©
@
©
®
@
(b)

2-1 _ _2x—1
(x-2)* x*—4x+4

‘What is the domain of the function?

Determine the coordinates of the points where the graph crosses the x- and y- axes.
Determine if the function is odd or even. Justify your answer.

What happens to ¥ as x approaches positive infinity?

‘What happens to y as x approaches negative infinity?

Find the coordinates of any turning points and determine their nature.

Sketch the curve showing important features including asymptote(s).

From the graph, determine the values of x for which the function is decreasing.

QUESTION 2., (12 marks)

(@)

(b)
©

@
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Expand (3 +2x)® in ascending powers of x as far as the term in x° .

Find the coefficient of x? in the expansion of (3 +x)(1- 2%)° .

. 10
Write down the expression for the (7+1)* term in the expansion of (x2 + %) )

¢ A\ 10
Hence find the coefficient of x'! in the expansion of (xz + %) .
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QUESTION 3. (fmarks)

(2)

(®)

©

For what values of 7 is the coefficient of the (r + 1) term greater than the
coefficient of the r* term in the expansion of (5+2x)*°, in ascending powers of x?

By considering the expansion of (1 +x)”, find the value of 3 ( " JS” :
=1\ F

- . - 9
Write down the general term in the expansion of (3x -2z and use it to determine the

value of the term that is independent of x.
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QUESTION 4
(@ Considering the expansion of (a +b)":

n n n u
(i) By letting @ =b =1, show that (g] + (1 J + (2] ot (nj =2

(ii) By letting @ =1,and b =-1, show that
n n n) (n n
e (-0
0 1 2) 3 nj .

(iii) Hence show that 0 U L P P Y
0) \2) \4

® @ State the binomial theorem for (1+ x)" where »
is a positive integer.

k
(i)  If kisapositive integer, show that (1 + l} approaches 1
n

asn— oo

1 e .
(11))  Show that =~ <§1‘-T for all positive integral n > 3.
n!




QUESTION 1

= 21

(x-2)?

(@) Domain: all x exceptx =2

(b) Whenx=0, y= —;11-‘ Cuts y-axis at —}1.

Wheny =0, x= 1

N

a2~

© A= 705
- =2x-1

(x+2)?

A=x)=/x%) .. fx)isnot even.

A=x)=Ax) . fx)isnot odd. 2

(d) -

Asx =, y-50

1_0+0=0 from above 1

(positive values)

(&) Asx— o, y-30 19520-—-0 from below 1

(negative values)

(&

N
®

(h) Function is decreasing for

—w<x<~l, x>2

. Cuts x-axis at 5 2

() By the quotient rule,

Y _ - x2-2x-1)x2x-2)
dx -2
2= E-2)-2x- D]
(x-2)*
=2(~x—1)
(x~2)?
___—-2(x+1)
-2

Y0 xe-
When == 0, x=-1
Stationary point at (—1, —%)

- & _2l-etl) _()x()
When x = -1 ~¢, & (oe2) )

<0

idy_z—z(—1+a+l)_ (—)x(+)>0

When x = -1 +¢,
* & (-l+e-2p O
- Relative minimum turning point at (—1,-%) .6
Alternative Solution :

Find second derivative.

4%y _ =2 (2)~ =2+ 1)x3(x-2)?
x? (x~2)8

2= 22 [(x ~2)~ 3¢x + 1))
(x=2)°
= 22 -5)
-2yt

= A2t5)
(@-2)*

Concave up at x =-1.

-+ Relative minimum at (-1, ~_—1§-).
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2xn(n—1D(n-2)(n-3) 2 3xn(n-1)

4x3x2x1 2x1 !
n-2)(n-3) .5
12 2
n-2)(n~-3) =30
n* =51 +6=30
n?—5n-24 =0
(n-8)(n+3)=0
n=8 or n=-3 1
Butn>0, . n=8 1
(b) (B+2x)8
=36+(f )35(2x)+(g )3“(2v)2+....
=729 +2916x +4860x2 + ...... 1,11
© @+x)(-2x)°
. 5 2 5
Term inx* =3 x 2 (-2x)* +xx 1 -2x) 1
=120x? ~ 1052
... Coefficient of x* is 110, 1

) For (x2+§j~) o

(7 o2y 1

For the term in x"', 20~ 3,= 13
r=3 1

.. coefficient of x!! =( ]30 J33

=3240 1

N__

QUESTION - 3

(@ For (5+2x)'°
Ty = ( 1r5 Jsls—r(zx)"

T,:( N )5!5%“)(20'“‘ 1
r—1

For coefficient T,,, > coefficient T,

JRD -1 B PR 151 lber o qd
AQs-ni T > Ehiae o <5 x2
1
Divide by. 151, multiply by r! and (16 - )|
Divide by 5", and 27
a6-nt rt
- 275’
(16-1)%x2 > rx5
32-2r> 5r
r< 4% 1
r=1,2,3,4 1
no_| " h L W) na,
® (Q+x (0)+(1)x+(2}c +,..+(n)x
1
Let x=3;
" n n n 1, N
4 (0)+[1 )x3+(2)x3 4 +( J3
1
Now

=e-(3)

=41 - 1 1
9
() The general term of the expansion of (3x - %
X
=) r
= 9C,(3x)9“’(;5)

For independence from x: 9 — r—2r= 0,
ie.r=3,

The term independent of x
=3x8 =2 P 6 3
="C5(3x) ¥2) = Cyx3"x(=2)
=84x36x(-8) OR(-2’x3%’c,
=~489 888
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PO n n
Cﬂ, 1 a+b) = "bo n-1yp1 n-2y 2
) (a+b) 0 [1) b +(2)a b* +....

When a =1 and p = 1, this becomes

n n n n n
(1+1) :( Jl"lo +( 11—111 + 1n-2 2 +”“+ 101,,
0 1 2 "
n n n n
28 =
=ik E)-()
0 1 2 a4 n a

When a=1 and p = —1, this becomes

() =[Py {Ihe 1)1+(§j1"~2<-1)2+....+(jj]1°(~1)"
(e o
Ll

@) iii) From ii) above

(HEIGHGren(r)-o
A1)

(®) @
' (1+x)" =1+"Cix+ "C,x? oot IO X" gy

=1+nx+——__n(';—l)x2+ ,+”(”"1)“'(n~r+l) .

x" 4 x”
! ri
1 1 Kk-1)(1 1
(if) 1+—J =14k — (_J P
n n 2t \n nk
11 1 1 1
If £ is fixed and as n o, then I = 0and so ( -—) —1
n n® n n n
1Y 1 nh-1) 1 nn—1)--(n-r+1) 1 1
@i | 1 +— =l+n--+-——(~—~——)-—7+~--+ ( ) ( ).~+...-|___
n n 2! n r! n n"
—]+]+1 ”_(.’1;1)++_}._’1_’:l n-r+l _}__
2V n n rl''n n n n"

=].|..1+._1__.1. 1~_1, ++i1 l_iJ 1__2_ 1__[_1 +...+kL
21 n r! n n n n"

1" 11
As e, [ 1= | 3 [l ponnnn
n 20 31

n
L AS H Do, (1 +~J approaches the sum of an infinite series and the sum is clearly greater than 2.
n

Now nl=1-2.3..... (n-1yn thereare nterms and in
2" =202 020 i, * 2 there are (1-1) terms
Coml > 2% for all exceptn < 2 when 51! = 2

f
i

Hence L <——— for all integral‘ nz3
nl o ~1




