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; K KNOX GRAMMAR SCHOOL R.J.B.D.
TRIAL I{.S.C. EXAMINATION, L99L

MATHEMATICS
2 UNIT

Time allowed: Three hours

CLASS:STUDENT'S NAME:

* All questions nray bc anernpted- .
't AII questiolrs are of cryal vdue.
:t All necessary working should be shown in every question-
* fyladrs may not bc awarded fur caclcss or badly arranged wods
* Approved calculators may be used-

This paper contains 6 parts. Each question should be started on a
new page and answens handed in, attached to the appropriate Gover
sheet, marked A, B, C, D, E, F.

PAIrT A

QIIESTION 1.

(a) Flnd, correct to two decl,na-L places ' the value of

1r

(3.24)2 - /  (gz.t+>
1 ^D+1 . ^rL

(b) s lnpl i fy (1) (27a271r ,  ( i l )  * ^fIz

( c )  S o l v e f o r r n :  9 + 9 = 9  +  7
2  

' 3  4

(d) Factorlze x3Y - 4xY3 fully.
:

(e) solve for x: xh - 5x2 36 F 0

(f) If the prlce of petrol rtses at a coustant rate of LL\Z p.8.1

how uuch rr!l1 a 1ltre of petrol co6t ln flve years time lf the

current prlce of petrol ls 69.9 ceats per 11tre? (Answer to

the nearest cent).



OUESTIOI i  2 .

(a)  r f  s t l l  A = cos 40o ,  oo s A s 360".  F lod A.

(b) Factorlze a2 + 2zb + b2 16.

(c)  I f  2 'Log^ 5 + 1oB^ 4 = 2,  f  l -nd 3.
A C

(d) I f  a = 6,  b = 4 and c = -3,  ewaluate:

'  '  l u l( 1 )  l a  I

l " l
Cos e

( e )  S h o w t h a t  1 _ S i n e  
T a n O =  S e c . O

(f) Solve for X Lf (X - 3) 2

PART B

QIIESTTOI{ 3.

(a) Glveo the parabola L2y - ;2 - 4= + 52' exltress 1t ftl t.he foru

(x - =r)t  = 4a(v - yr)- Flnd:
-

i the coordl-aates of ttre verte='
11) the foca-l leogth '

rr1) the coordLoates of the focue'
lv) the eqr:atloo of tbe dlSectrt:<'
v) the eqnatloo of the ar{s of the paraboLa-

(b) Oo the aane set of 1abe1l.ed 'xee, dranr a large dLagra of the
paral1e1 1 {nes:

2 s : - y _ 6 = e

a o d  b . - y + 2  = 0 .  F l n d :

1) [Ae, shortest dlstance betveen these two llnes.

11) lbe equatloa of a thlrd 1lbe rftlch l.s parar le1 to these
llnes and equ1di-staot fron them.

. (c) OD a auober p1aoe, shade 1o tbe regloa rtrlch 6at18f1es sloultaneously
. the laequatloDs:

y S l o g x ,  a n d  z 2 + y 2 s 4 .



P A R T  B  c o n t r d .

QUESTTON 4.

(a)

(b)

(c)

(d)

3

FLnd the derivatlves of the following:

1) toge (6x2 3)

fl) (x2 + 5) "*

1 1 1 )  ( C o s x  +  S l n x ) 3

Fl-nd the equatlon, {. geueral fotm, of .ttre nor:ual to the cune

y  =  x e  -  x  *  5  a t  t h e  P o l n t  ( 2 ,  l 1 ) . '

Show th^at the cune y = xb + 2x2 1s coucave ugtrards for aI[

values of x.

(a)

(b)

(c)

CEE = 15o,

FtDd the value of x.

(Glve a dlagram and all
reasons l-o your ansrrer.)

A

Four plpes, each of dl'ameter 2m,

are held together bY a straP,

as shom ln tbe dlagran oPPoslte.

Fl-n'd, {- terms of n ,

1) the leugttr of tbe str€rP r
11) the area of the shaded sPace

between the pipl-es.

lbe uedlan AD of tbe

ABC le produced to E

A B  l l c s .
Prove tbat AB = CE.

(Glve a d1agram and
in your ansnrer.)

€

gsiangle

such that

all reasoas

certatn cul317e, 
Uk = 6x, flnd the eguation of .the "ttot" 1f lt

passes through

dx2

the polnt (1r-2) wlth a giadleut of -3.

PART C

QI'ESTTON 5.

For a

.

Glvea cD l,lAB'

rlr = z5o.



QUESTTON 6.

(a)

(b )

(c )

(1)

( {  {1)

Find k so that 7k, 8k + 4 and Lzk

How many terms of a serles , 4 + 9
a sum of 1134?

4 form :'' arithmetic sequeuce.

14 + . .. , mnrst be added. to glve

(d)

QITESTION 7.

(a) FLad:

QI'ESnON 8.

(a) 1)

(4 3x) s

cos x
1 *  s l - a x

Ttre !{m{3{sg sum of a G.P. Ls 93, and the conrnon ratlo ls L/3.

Find: (1) rhe f i rsr rem,

(1l.) the sun of the f lrst 5 tenrs.

Tno cycJ-I-sts eoter a 24 hour end,urance race. R{de. ft6rr lnteods to
cover 40 kru ln the.first hour, 39 kn tn the second hour, 38 kn ln
the thtrd hour , and. so oo untal tbe eud.

Ibe other rlder, 5", lnteads to cover oaly 15 km ln the f1'rst hour'
theo lncrease by 1 kD 

-per hour each hour rmtl.J. g m:av'f nirnr of 30 h
per hour 1s reached, and m^a{nt:,Ln this uat{L the end..

' 
If the schedules are rn-{ntalnedr'rfr1ch oae sou1d wln the cootest,
and by how fac?

PART D

.T
tl

f'1
lvnI

-6

x2
e

2

I

tt
dx , (1i) 

J 
sec2 (3x - 1) dx

d:. Glve yotrr "otr"t cor=ect to 2 d.p.

(b) Evaluate d,x, us{'g trapezoldal rule rrlth 4 6nb-lltawa1s.

(1.e. 5 ordl-nates). Ansser to 3 sig.f tg.

(c) Tno care leave a polnt A at tbe saoe tfuBe. One car travels at atr
average speed of 55 kn per hour al-oag a stralght road 1n a dlrectl.on
138"T.. lbe other c83 "o"rages 80 lcn per horr along another stralght
road l-n a dlrection 24O"T.
Eolr far apart are the cara after 2k hours? (Draw a neat sketch shorrtag
all the {nformatlou.) -.

11)

Flnd the coordlnates of the polnts of lntersectloa of the
cunre ! = x2 - i - 2 and the line y = x + 1. -

Sketch the cun/es y = x2 - x - 2 aud y = x * 1 os the sarDe
set of axes, and calculate the area eaclosed between thes.

Flnd the exact volume of the solld forued lfreu the regloa Uormaed
by the curve y = "*, the X-axl-s , the Y-axls and the ]-lne x -' 2 ,
is rotated about the X-axls.

(b)

( c o n t  ' d .  
)



Q u e s t i o n  B ,  P a r c  D  c o n t r d . 5

(c) The probablllty that an electrlcal corBponent wtll work is 0.95.
1\'o of these components are rdred. together ln such. a rray that
6 nachl.ue rr111 operate l-f elther coEponent works.

1) Flod the probabl11ty that exactly one coElrorea't rrill vork.

11) Elod the probablll.ty that at least oue coEponeut s'111 work.

111) If the probab lty thar the Eachlne tdll trot operate ls 0.O001,
what L6 the ].east rr rnher of conpolent6 needed ao that the. machlae
u'l-11 aot operate?

PART E

QLESTION 9.

.(a) . 
lbe puober of bacteELa N La a colouy after t DLnutes ie glven by

. N i 1O Oo0eo'o st. Ffuds

1) the rr,'-ser of becterLa sft€G 10 d,urte8. :

11,) the tte requlred for the orlgl.oa1 nuober to dqrble,

ltt). the rate at rrbtch the cot.osy tncreasee t|heo

(c) ' .  t  -  10,

( B )  r - 2 o { x D .
. \

(b) A partlcle rve-s f.u a strelgbt t.tue ard- at tLEe t.aecooat6. Itg
dtsp1acot-frm a ftred ortgl! ln tbe llae L5: etrea aoal its
velocLty 1s w nbere v - t2 - 5t + 6.

'f) Flad tbe acceleletLoa of the partlcle rheu lt first corea to
' r e s t -

11) Fr?td tbi poal.tlou of the partlc].e nteo tbe psrtlcle. codea to
. rest for tbe eecmd tLe, glven tbat: = -2 rhen t -.O.

' {{{) Eotr fai doee the partlcle trsvel l-u the fLr6t four eeconile?

lv) Dultag the fl.rst.f@ 6econda, at.nhat tLue la the partlc1e
trsvelr rlrg 1ta fasteat?



PART F

QUESTToN 10.

(a) Draw a oeat GkeEch of the graPh:

Y  = - 3  s t n  2 x ,  l u - r r  S  x  S  f i '

_ 
State the Period and aDPlitude..

( b )  S d l v e : 6  T a n  2 x *  1 =  0 r  f o r  O  S  x  3  2 n '

. ( c ) D u r l n g a n a t r l l . n e d { . e c o u n t s e a s o n ' S 4 p o o e A l . r l i . n e s o f f e r a s p e c t a l

atu<leat hollday deal-. Prowlileit 80 6tudetrts PartlclPate ' SaPnoc

. ptovide a retura fll.ght ad acco@od'atloB for tlo weeks om trlghtEste

' iels[d for'$83o Per pelsoo. Eotlever. for ever5r strrdeot tD esceae

- of gfoq !Q "{'t{nrn, th.e fele l.s reiluced by $5 per persqo

1) r.€t a be the urnber of, atudeata Ll exceee'sf 80' DetetaLoe

eo €trlttessLoa fot R' ibe. r€rvelue (tle oooey) 6btahed by Sapoc

AlrlLues usder thLs arraag€llent '

li) Detetolle the urniber of atrr'leata aeeiled to €8ab1e SaPoc to
'rlnr{ Ze I'ta ieVeure'

1ll) Ilhst t tll be tle cost per aGud€ot lf Salmc Alrlfuee Ea:d!i1ze6
' 1ts revemle?

EI..ID OF PAPER

STANDARD INTEGRALS

l.

l t "  C , x  =  I  t ^ ' l , r * - l ; . i * 0 ' i f  n < 0

J  n +  I

I t *

[ , -  
*

f
f c o s a x d x  .

J

=  l n x ,  r  >  0 .

=  
* r * ,  a *  0 .

=  I s in  ax ,  a *  O .

J'" 
ax dx

I*t 
ax dx

= - lcos ox ,  a*  0 .
a

= l13t  Cr,  d* 0.
a



( ,  5 L =  1 o  
-  a - b l  =  8  t=  

l r F l  
- _ F  u n ' � B

(iD -i;a-7.;^+ on 3 -A Q, -r) ral =z

9

/ 2 _
2L + 4 l(< 1,1. 91.

{ ) .  f t = 6 1 - 1 Q - r r s ) 5  = iao er-l (.''
.#F

J

4q Li) ffi. :
) c = 3  e {  X  _  _ 3

122< 4x-
6 ><.t-3 

-  
2x-- l

A t l

8 r t A=So'n ft  = I3O" 6it 4.
&

' =

,

c)

q

I

@*D-- 4-

!oq-t* :  )
C)a' 

'

tit 6=t - f\./, 3 3:
b e  _ 1 @
t  -S ine  &sc

l x - : { -  2 -
| 1eL< t' - n l l

I

t l

c,"5 e (r _srh a)
t-5.t'a e

4 - C , - s i .  e
zJze-€ .

F)

Q S . o - )  e - r * =  r z ( J - " )
('r) tte*f.r I A_
(i,) $*J le.^q f( 3

([rr, f-.* k[-

Qu) Dr.""t-x 31!
( r )  A ,^ ts  >c=2.

5. 9 Z F gte =;' atr-a^r, Aeltcq

.fu , ot r = tsiat"r:,-;l .t ru
o

A 
*B  >< :  40  . 'E

E  tN  a  ABD *  AECD.
8D = CD AP;s m.! . . :  D,s .  ,

sAo -- cto atr.ani. o"1ijl*"
aig = ei. v.*;J .7p.r,;tr.

. ' .  6^nB-D = o . r ! , .oo :  E

5)
2r-1+z=o

@
.*5-+)

e-(a'.) r r**'o)

ry
bol+l =5
e,.oot6'*si.Cs,;^

<*(x-*+zr .+f )

Titlce- Q,.; r



D

La(t - 2s')
t - h

X o  = o  x r = ! -  x r =  |  x r = l l u  x r + = L

Jo = '  5,-- t-?B+ Jr.Llt ls J3= ?.4n x.

@ '  =  - l ?9zo-S t
/  = '  )  92-7 t<*  (  , tp \: a

x

?'o) A = 
I,C:l 

-(*n',',) t'*

= 
l-: - ><'+2-+3 d<.

: -ir1--r.r-J:,

6qe,q = !O!t .,.J>Lh'

Lg
"{ 

=T

x = o < = >
-'. vnL

) b* ftir) = o-es- P ("/) = o- os

- l \  ' r "
* )  .  a  4 o + 3 1 + s f t  - - - . - .  + t l

'  t J l + { - f 1 . r . ' - - ' -  " + . l l +

, 5a+ = a(*o+n) .= 6g+.
' E '  

1 ;  + t 6 t  t 1  -  - . . +  3 D  I
\ t 1  t u v + u t , - - - L  L . +  

8 t ' 3 o

5a u -- 8 (5"*r) * 24a = 6oo .

A . r i t s  t r  8 +  k - ' . , .  t - 1
g

lz.9 t, j Jt.,- ' t '+ = -i l  (+-s-)' *..

(;, I sn*6r*-)& '- t A^ €-, rc-

0 ; ; ) \ f f i 3 ,  =  ( q ( , . r , r {
oic.  d '

= LJ(,*5.-) - r#.t,
-  " - e x . U - e l  

@

C  a ( g * * * ) =  7 s + t 2 t < - q

I L K + 8  :  t 7 * - +

3 K =  t ?  . ' .  l < = 4 .

I
e - = +  ,  d = f ,  S a

I t s 4 = * ( s * . . r S )

2 2 6 5  s  n ( s + S n )

5 n ' + - 3 n - 2 a 6 9 - o

= - 7 : [ @
to  T

&' = 2ooz1 (trsf - e(*Xt azi) Ce> t02 .
= Q c o o o a  2 b t 6 . z !  +  t 3 . 9 t  + - a L .

=  t t J l

' . n = - 1  . .  U
IO to.

' n 2 O  r

;i'i"-'r o-*J )
ts

!"'-t2

a8.

r
- - . -h .=  2  , (  n =-at .L

,  1 3 =
^ '(r, )s =

=g

? e . Q 7--

4
r - 3

G'r)
g

")u '= 
+ft s*r, g + 2 (u ag u*z.t r 6s. 7.rg-rr!

=  LG>E,  suC =  Jo-  L  (3s)

b)

= l r

= !
tf

o - q q 7 5-:

b)

l,'"

L 6 +
@

-/'�^) <7 O "Qc*7) = (r Ar r N u'''
\1./ -- t*l

\,t..,

( ii) P (Jl(,a.+ ,.,-,)

(r - . 'F)

(i,,) P(u" l , , ; ,e, ,k-)  = o.eoo t  = @-og)^

n  b J o ' o t  =  t " 3 o ' o o o t

- ' .  ̂  =  > ' o - 7 t

(4 .lJ ?C1t P+ LJ grt

/ _  - z
l o '?5 )  +  o -o1{

= z (o-tt) jo-os)

:  o ' o 9 5
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'  \  o ' o t l l o
6 c > i g  6 - )  N = l o e o  z- r '  

, /
t ir tJu-*Lcr- = Ib 4E7 fia-c.te.io\ /  -

o o s e
J = €  o . o f , b = ( * Z

:z

K ( -5. I v r- R' t *rt t'+€c. tq q t e"']

€ t : 5
C-  . 5  - l  t l a l z . ' z

- 4 = r r=  =  - , .  6 . n p l r l - l < - = 3_ls,rrod

t,\ E^- / .

l r - = {
L )

e. €r- . x 3  E r

I
2 x - =  - F

I r  fF tTtT z?iT
c )  t , )  G

a  1 > 3 z t

€ ^ 3 z r  S . + f f  .

l4

Liig , o{ xt - o.os{ to
a) 74 = Coo e

K,e = 
fu b'..b;pr.--^(*s

9 # = J. ^t = Q.o'f- 2o coo

A L

K"rt,n lg b*-.N r*4. lA

$ ti: 1,/ = [=- ;L+L

r-f& v =o (t - =)(€-z) =o

- , -  b = T _ t  L = 3

I

e. €lr UTr tTrr 2Jt. . X :  E  7.L,  tLt  ,2 .  | lA|_l
\_L/ 

1 .E
I ts

")u R =Go+-)(sso-s4
K  =  f , L r + o o  + 4 3 o :  - S z >

tio #

Fot fne*

43o -to >c

dJR
x f i - =  - t O

dLla =

-.Lt*2: =Z

t9.

o

=130-

clQ
4Jx -

= o

a^^J e-car**p-

x 3 4 3 .

( i )  \=

u*.zn

x-

*t=- 1t-*Lt +c- .
t = o  X = - Z  . ' .  C = - L .

= !L3-  {  L - *ce  -2 .

d 1
&. 

t -.o 
lO -'. (...- 

7 
dou4 J l7lol<

.'. r^1 U"fl Sl"As-fi 9o+q7 =

($ bf(r,sl7.r Sl'./c^.l = 834 - s G;t 
:

u /^ * *L=J  , .=  ! . . .:

(',i)

F = o ) . = ' L

t=  2  - - t  L r  
_- -  

2 ,e7

t = 3  - = 2 . .  2 . t

t = +  2  = 3 1  
.

E r 'et

( r t )  n ! + = o  Y = L
'  

J t = +  v = 2

#7os L

: 51 .*rE"

M*x See-J in *L--'. t =o .' 6 1
t_J


