YDNEY BOYS HIGH SCHOOL

NORTH S
2014
ASSESSMENT TASK 4
Mathematics Extension 2
General Instructions
Working time — 55 minutes
Reading time — 5 minutes Class Teacher:
Write on both sides of the lined paper (Please tick or highlight)
in the booklet provided
Write using blue or black pen O MrlLam
Board approved calculators only ]
All necessary working should be O Ms Ziagiapn
shown in every question
Each new question is to be started on O MrIreland
a new page.
Attempt all questions.
Student Number:
(To be used by the exam markers only.)
Section A B C D E Total Percent
Mark — — — _ _ . S
9 13 4 9 5 40 100




Section A (9 marks) Marks

2 2
X y
1)A solid | its base the ell =1.
(1) A solid has as its base the ellipse —— 36 16

If each section perpendicular to the major axis is an equilateral triangle, then

show that the volume of the solid is 128\/?: cubic units. 4

1
(2) In the diagram shown below, P(E,e) is the point of intersection of the curve

y=e”" andtheline y = e. NY 4V = e~
& i
/f/ (x.)
< 1
0 x.

Using the method of cylindrical shells, find the volume of the solid generated
when the shaded region enclosed by the y~axis, the curve y = e** and the line
y = e isrotated about the y-axis. 5

Section B (13 marks)

(3) (2) Show that a” +b* > 2ab for any two real numbers aand b. 1
(b) Deduce that @’ +b” +c¢* > ab+bc+ ca for real numbers a, b,c 1
(0) If a+ b+ c =6 then show that ab+bc+ca <12 2
(d)If 4 band ¢ are positive, show that (@ +b)(D+c)(c +a) = 8abc 3

(4) It can be shown that the arithmetic mean of n positive real numbers is always
greater than or equal to their geometric mean. That is, if «;,a,,...a, are

a +a,+..+a
positive real numbers then ———— ~2>1la,a,...a, . Using this result,
n
[T 1
show that 7!< 5 for any positive integer n 2 1. (induction is not needed) 2
, 1
(5) (a) Given that f(x) =+/1+ x,show that f (x) < s for x> 8. 2

x—8
(b) Hence or otherwise show that ¥v1+x < 3+ T when x > 8. 2



Section C (4 marks}

6) Chris believes that if X +— equals an integer, say &, then x" +— must also be
N q g y o

an integer, for all positive integers 7.

(a) Prove that thisis true for n=1and n= 2. 1
(b) Hence use strong induction to prove that if X +— isan integer then
X
x" + — is an integer, for all integers n >1. 3
X
Section D (9 marks)
_ +1 )
(7) (a) Show that ( " lj = (H )—(n], wherer=1,2,3,..,n 2
V= r r
100 (1
(b) Hence evaluate Z ) 2
n=3
n n
(8) This question uses the identity (1+x)" =1+ (ﬂw(;sz +(31JX3 4. ( }x"
n
(a) Use the sum of a geometric progression formula to simplify
T+(+x)+0+x) +Q+x)° +..+(1+x)"" 1

(b) Hence show that

1+ (J+x)+(1+x)"+..+(1+x)

0 n n n ]
(c) Find J1(1]+(2]x+[3]x2+ ..... (

(d) Hence show that:

syt () &l
S5

Please turn over for final question >



Section E (5 marks)

(9)

D NOT 70O ScALE

In the diagram, 4B and CD are two chords in a circle. AB and CD intersect at E.
F is a point such that Z4BF and ZDCF are right angles.
FE produced meets AD at G.

Copy the diagram into your answer booklet. (Start this question at the top of a left-hand
page, so that you - and we - don’t have to keep turning the pagel).

(a) State why CFBE is a cyclic quadrilateral. 1
(b) Hence prove that £BAD = ZGFB 2
(c) Hence prove that FG is perpendicular to AD. 2

END OF EXAM
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201 x.2 T.4

C&) a [,,) >0

- Qab Pl@
Coat i 2 2ab
(b) Likewise,
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@) CFBRE i cychic an epposike %ﬁc‘%
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