
l -

f .
I

I

I
I
I
I
I
I

NEWINGTON COLLEGE
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L2 MATI-IEMATICS

3 TII\iIT ADDITIOI{AL
Time allowed '. Two Hours

(ptus 5 minures reading dme)

DIRECTIONS TO Cfu\DIDATES :

All questions are of equal value .

Al l  questions may be arrempted.

In every quesi ion, show al l  necessary working

|vlarks may not be awarded for careless or badly arranged work.

Approved si lent calcularors mav be used.

A table oI standard integrais is provided for your convenience.

The answers to the seven questions in rhis paper are ro be returned in separate bundles
clearly marked Question l ,  Quesrron 2 erc.

Each bundle musr  show rhe candidare 's  compurer  number

Ti re quest lons are not  necessar- i lv  arrunged in  order  o id i f f icu l rv .  Clndidares ue rdvrsed
to rerd the whole paper careful ly at the sran oI the exurunarron

Uniess otherwise stated crndidates should leave rherr  tnswers in  s implest  exact  form.
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Ques t ron  I  t  t l  r \ l a rks  )

Prec  I

berween  the  l ro€s  l vhose  equa t rons  a re :

Yerr  l l  I  Unr r  Tr r . r t  F {SC Er rmrnmon i99r

\\

a )  So l ' e  fo r . r :  
' t  *  *  

>  i
. r - 2

b t  S k e r c h  r h e  i u n c r r o n

c )  F ind  rhe  acure  ang le

) ' = 2 t 6 - . - G
J v = J 3 ' * J j

d)

i  _ i . r r
\ ' = - S l n  i - ;

, t 1 r
- t

( i )  Find rhe equarion of  rhe

coordinares of rhe poinc

(i i) If P divides rhe inrerval

( i i i )  Show rhac B also l ies on

tangent  ro  che curve ) ,=  - ( . r -  z ) '  a r  rhe po inc  p( l . l )  and f ind rhe

A where che tangenr curs rhe v-axis.

AB incernal ly in rhe rauo l :3,  f ind che coordinares of  B.
the curve.

Quesrron 2 (12 Marks)

a)

(i) Express sin = r

( i i )  Hence f ind rhe

Stan a new page

ln ier rns of  cos 2r .

vo lume o f  rhe  so l id

the .r-axis between the ordinaces r

of revolut ion formed when v

n n= - a n o - r - -

= sln.r rs rotated abouf

b )

r - )

( i )  Express 5cos. r  -  12s in  . r  rn  rhe form

( i i )  F ind rhe maximum va lue o I  jcos. r  *

which rf iFmax;*;; ualue occurs.

> 0  a n d  0 < a < 2 n .

ir rr.,sifitfia]le oi.i for

nf 4 rns 
- '  

.  How f,ast

Acos(x  +  a

l2  s in  . r  and

) ,  * ,

sIate

A Iare ,  50 merres hrgh,  is  berng cemed honzonca i ly  by  rhe , "v ind ar  .
rs  rhe srnng be ing le t  ou i ,  , ,vhen the Iength  o f  rhe srnne is  100 merres

d)  C , r l cu la re  the  coe f f  i c ien r  o f  _ rs  in  rheeKpans ron  o ,  
[ ,  

r ,  -  
; L  j  

'

/Q3 Page 2
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Pree l

*,#nzi,

l 'eer  l l  i  Unr t  Tnal  IJ .SC Eremtnat ton t999

Questron i  ( t l  Vtarkst  Srart  a new page

r )  In  the  d iag ram be lo iv ' .  two  c r rc les  w ' i rh  cen t res . {  rnd  B  rouch  ex te rna l l y  e r  the  porn t  C  The

common tangent  r t  C rntersects the common r f ,neenr  PQ at  D,  The l rne QB produced meets

the  c i r cu rn ie rence  o i  rhe  smr l le r  c r rc le  rn  R .  Shorv  tha r  P ,  C  and  R r re  co l l rne r r .  g rv lnq

rexsons

! [a r

b) The diagram below shows

veloci ty is t /  m/s.  i rs in i r ia l

above O.l t  srr ikes a rarger

che parh of a projecrile fired from the cop O of a cliff. Ics inicial

angle of elevarion is I and it nses to a maximum height /t metres

f sicuaced on a honzoncal plane /r metres below O.

( i )  Civen chac y i  =

( i i )  Prove thar  h =

*g and r  =0 denve equar ions fory andx as funcr ions of  t ime.

7 '  s i n :  6

) o
where g is the accelerat ion due to graviry.

( i i i )  Prove that the t ime taken for rhe projecr i le ro reach i rs rarger is

( r v )  Shorv  rha r  rhe  d is r lnce  f rom rhe  ra rger  ro  rhe  base  o f  rhe  c l i f f  r s

seconds.

melres.
* ,[1lin za

I
t
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to.
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F

Pree l

Q u e s t r d n . l  ( l l  V l a r k s )  S r a n  a  n e w  p a g e

i r )  P (2ap  ,ap : )  and  QQaq ,aq : )  e re  porn ts  on  the  parabo tu  -u -

such  a  w f ,y  a ,s  [o  a l r vuvs  pass  th roueh  the  oo tn t  {0 . - ]a ) .
( i )  Show tha t  the  equa t lons  o i  the  l xnsen ts  to  the  parabo l r

. v  =  p . r  -  ap r  rnd  . \ ,=  { - \  -  aq t  respec t t ve lv

( r r )  Shorv  tha t  pq  =  l .

( r i r )  The tangenrs at  P anci  Q meet  in  T F ind the locus of  T.

Yerr  [ ]  i  Unr t  Tnr l  HSC Exrmrnr t ron  t999

\ [ a rk

- - ta) '  The chord PQ vi. Ines rn

r t  P and Q r re erven bY

Quest ion 5 (12 Marks) Stan a new page

using rhe subsr i tu t ion , ,  =  J t

satisf ies this equation where A ts a constant.

b) Fi". 
I

d I V P
a ) T h e r a t e o f c h a n g e o f a q u a n c i t y / w i t h r e s p e c t c o r i s g i v e n b y J * = i - t r r , r ' v h e r e R , L a n d

V arc constants.

V
S h o w t h a t l = - + A e

R

Find a relationship berween /, 7 and R as r increases without bound-

I n i t i a l l v / = 0  a n d i r i s k n o w n r h a r  t / = 5 ,  R  = 2 . 2 x l 0 r a n d  L = 6 . 5 x 1 0 - j . F i n d t h e v a l u e

of / correct to two signif, icanr f igures when r = 2x I0{

- r *  +  x t  -80 =0 has a  root  near  r=3.  Use Nerv ton 'sMethod t'uvice ro find an

approxlmatlon to the root.

c)  Prove by induct ion rhar  5"  + 3 is  drvrsrb ie by 4,  rvhere n is  a posi t ive inreger-

R
- - f

L( i )

(  i i )

( i i i )

b)

/Q6 Page -f



Questron

a)  The

6  ( | ,2 ! [a rks  )  S tan  a  new page  
Pree  r Y 'e r r  l l  - . ' t - . r n r r  T r re l  I {SC  E . remrna r ron  [ 99 \

( r )

( r r )

Evaluare cosf  s in  
- '

\ I  I  wi rhour rhe use of  a calcularor' )

F ind  rhe  cenr re ,  penod  and  rmp l r rud ,e  o i  rhe  mor ton

s p e e d  v  n r s  
- ' .  

o i ; l  p a n r c l e  m o v r n g  r n  s r m o l e

, , 1  = 6 - - l - r - l . r : .

Sho , .v  rha r  . f  -  - l ( - r  -  l )

na rmonrc  mot ton  rs  g rvgn  6 ,

in a bag. Cards are dra,uvn

or more digirs, al l  of which are

fo r  n  a  pos i r i ve

5
- + s l n
i 3

b )

L /

( i )  S h o w  t h a r

a) The r{umbers [ ,  S, 5,6 and g are wnrren on cards and placed
wirhour repracemenr from rhe bag co form numbers wich one
less rhan 6000.

rnteger .

( i i )  D e d u c e  t h a r  l * ^ C ,  ,  ̂ C ,  * n C ,  r . .  1 _  ( _ l ) ^  ^ C ^  =  0

.!:. 
How many numbers can be formed rn rhis way?/  / - ' \ \

[9 
l t  one of these numbers is selecred ar random, [ ind che probabi l i ry rhar i r  is even.b )

( i )  Prove by inducr ron rhar

, ,  . r  . r ( x + l )
t = i l - - ; ,  - i . ' t

n l rt!

ffi
ffi
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t  + 3 ,  + 3
| 1t;c - 8,=

._  iLx_*r lL

Zx-'- l*X- + LO -- o'

O - O

L - L ) ( 2 5 )  -  o .

' ? J

-- 2\l )

E** E

LC X t =

n

"/

I  l r - t f , r , ^ , - E= ' T

nt, - v{A,v

I f Ftr gA{*

'= rtr-r- E

/*^'15^+
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W
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(r  - .os

= K . 7 _ - ; Sc-qlx

= T
)-

e)- t{erquk 
+u _

*.k )C nn

ktu- vc Loto5;{uL}(

'df 
5 

:  /  2|\+2sbls

J"t d* dt

a l '

l177qz$.-f .L.t-

VLX

- t

4tc
2(-n >{to '

3(ru-  r )  +  * r  =  I
3 L - 3 r  -  {

4 r :  2 8

t  - - l

(:6 '*u^j

+ c$jt

:  1 3 2C r ("^" +

(){"'r LscoJ

?C-

u
dr

d,, :
dr

/ - ==- 
G'+ Yiq;'<) 

-

: V -

,;^rfu4r 
3= to} )t_: JTi"" l/L*- # ,,'

gr
I

dr
/  r \
\*/

du
f
EL

I
L

- f  r L

o z

, (2

=_ : tt 3 VV ./,/,.
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