KILLARA HIGH SCHOOL

TERM 2 2003

EXTENSION 2 MATHEMATICS EXAMINATION

YEAR 12

Instructions:

Time Allowed: 70 rninutes‘

Approved calculators may be used.

Show ALL working clearly.

Marks may not be awarded for careless or badly arranged work.

Begin each question on a new page.



Question 1 . Marks

3
i) Use integration by parts to evaluate Il x*Inx dx 2
. 4 3x
Evaluat — 2
i) valuate _[3 >+ 3x
1 1
iit Find | ————dx 2
) '[ 0 x2+4x+5 _
iv) (@ If [,= Icot”@d@ show that 7, = f_—ll—cot”‘le — Lo 3
(b) Evaluate J‘f cot*0db ' 2
x :
V) Use the substitution X =a —1{ where a is a constant, to prove that
a a
[* g = [* fa - ot
o 4]
l : 1
Hence, or otherwise, show that | x(1 —x)?dx = —— 4
’ wibat [, x(1-x) 10100 .
Question 2
i) The equation 8% —54x+m =0 has a double root. Find the possible values of 1. 3
ii) Let o,f, v bethe roots of the equation Xx° +gx+# =0 where 7= 0. Obtain
as functions of ¢, 7 in their simplest forms, the co-efficients of the cubic equations whose
roots are:
@ a?p? y? 2
®) a™,py 7 2
(© a?,p?, v 2
Question 3
a) Prove using mathematical induction that for 7 > 1
1 1 1 1
1+2—2+3—2+‘ ....... +;'2"52_ﬁ 4
b) Hence prove that 1:45 <1+ L + —1-+ ....... +—1— <1-99 2
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