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Question 6 (15 marks) Use a SEPARATE writing booklet.

(a) A particle of mass m is suspended by a string of length / from a point directly
above the vertex of a smooth cone, which has a vertical axis. The particle
remains in contact with the cone and rotates as a conical pendulum with angular
velocity @. The angle of the cone at its vertex is 2¢, where o >£, and the string
makes an angle of o with the horizontal as shown in the diagram. The forces
acting on the particle are the tension in the string 7, the normal reaction to the

cone N and the gravitational force mg.

NOT TO
SCALE
(1) Show, with the aid of a diagram, that the vertical component of N 1
is Nsino.
(i1) Show that T+ N = Sna’ and find an expression for 7—N in terms of 3
m, [ and o.
(iii)) The angular velocity is increased until N =0, that is, when the particle is 2

about to lose contact with the cone. Find an expression for this value of
o in terms of ¢, [ and g.

Question 6 continues on page 10
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Question 6 (continued)
(b) For n=0,1,2,... let
T
4 n
l,=| tan"6do.
0
) 1
(i) Show that I1:§In2. 1
(i1) Show that, for n>2, 3
1
In + In 2 = m
(iii) Forn =2, explain why I, <I, _,, and deduce that 3
1 1
<l,< .
2(n+1) 2(n-1)
(iv) By using the recurrence relation of part (ii), find /5 and deduce that 2
2 <In2< 3 .
3 4
End of Question 6

~10-



BOARDB OF STUDIES

HSC 2002 - Mathematics Extension 2
Exemplar Sample
—_ Question 6

uuuuuuuuuuuuu

s
/

dtecnote /=2 s/ o X

Qﬁwdkgﬂlu then ool | L (s ][30—-%

Lavetlea, <L TR (L St d)

Hence  sa 7 = Nerttad compnent pf A

~ .

He‘\(‘Q ot;"t‘td"{ C'Dmg)\"e.{\-f B A1l ‘j—‘_




HSC 2002 - Mathematics Extension 2
Exemplar Sample

BOARD OF STUDBIES

uuuuuuuuuuuuu

=
Tsnd \M"ﬁ
N of
=

265“\\.’;\#\3 %’ ces \;L,"(t‘cevj—(.‘\,’ _
)

TS‘\\AQ‘{"' Nswey = m9,

Tt = mo

St o~

Lessluing Erces hwl'im-to.-uﬂj

X (SO —Neas X = W\uo"‘./ . ((Qm/avcdw
Qe

: ~ | =
- T TNy ¥r= hw LY NJAe

\ ¢
Yo hab"(’FOi [ muo‘ﬂ \ g




e ——
BOARD OF STTUDIES

ttttttttttttt

HSC 2002 - Mathematics Extension 2

Exemplar Sample

o) T Teho = M |
S YU
¥ T-P= meo* L
2T = m3 e O
S\ney
T = _)./_,T.D—- + m@ii)
2 L s\ey
s‘\\o '*b\os (N 4o =0 = mgoi
A/ <
z _3_-3; ‘('mwl.) - N = muwd
M N =P
p m
. —— L £ = mwth
IS =
L2 p = MO
.2_"\.&3,.&._
2SS
o m#ED. wd = -2
S\
w. = 2
A5\
O = )




HSC 2002 - Mathematics Extension 2
) Exemplar Sample
——— s

BOARD OF STIUDIES

nnnnnnnnnnnnn

+] '71' :
~Fatwol =
=,

ENEY/N Cwﬁ%) 4 (5 €O |

= —dum t |

= Udr +0O.

= ,2‘7’4.

= X .at.

02wed



: HSC 2002 - Mathematics Extension 2
Exemplar Sample
e ———

BOARD 0F STEDIES

uuuuuuuu MWALES

9’
) Tzl 10 o

(=~}

L4 3

1 s 6

hrr’(’ '

h )0 ton B Gectt () B

. { "
e T « T = -f-c‘,,té%)_é(’_cnglg]

02WB4



HSC 2002 - Mathematics Extension 2
; ‘ ; Exemplar Sample
e

BOARD OF STUDIES

uuuuuuuuuuuuu

M) W (et 5 cosele the  owea  gvele
f,\'\e . e e F\/ O(x ‘<cxf , {Qoo\ ~ << ‘
( ’
P o ¢ O < omx £ tan 3

"y
 Lfen x,

, " w1
‘v o X <tapn o

The | |
he Y r't‘i'n‘_ﬂa A8 [€P CSA~LY to o sne

s

Gvele  the  cwur w0 ktee. ok

£ a5 the poonr drcreases, A smoutle  Athe

D7 4

O{I\ept R ’ -4 (\‘l?f

)b Aon G ot A Yarn Sl

IntT-= 'fj
oy = 'T:':;' ‘Ih
LS Yo
- = 1,
2L, $ 5
© W _é—f:-t!




S —
BOARD OF STUDIES

uuuuuuuuuuuuu

HSC 2002 - Mathematics Extension 2

Exemplar Sample

(orsickr e

les< heoaet. gaole 6

e pcdt ,

1. & N

~ 1. .= \

Crt)—|

o2wa4



HSC 2002 - Mathematics Extension 2
Exemplar Sample
P S—————

BOARD 0F STUBIES

iiiiiiiiiiiii

) 15113:"&"
-\
1?"*1*" P




	Question 6
	Question 6(a)
	Question 6(b)

	Exemplar Sample

	Nav Tip to show BM: Tip:  Click on the BOOKMARKS TAB to show / hide navigation
	Quest: 
	 Z: Question 6

	exemplar: Exemplar Sample
	subject: HSC 2002 - Mathematics Extension 2


