



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































b I . AR - | S - L g ¥ i Ferhr “ %
BEE L s B WS R ek B BuR Bab e

5
Answer the whole of this question on a sheet of graph paper.

The ble shows experimental values of two variables, x and y.

x 0.4 0.6 .8 1.0 1.2
b 2.2 2,13 .97 173 1.37

It is known that x and y are related by the equation y' =(ax+1)x—b, whercaand b arc

consiants,

(i)  On graph paper, plot (* -x) against ', using o scale of 2 em to represent 0.2 unit

on the x' - axis and 4 cm to represent 1 unit on the (y* ~x) - axis. Draw s straight

line graph to represent the equation y* =(ax+1)x~b.

(i) Use your graph lo estimate the value of @ and of b.

(iii) By drawing o suitable straight linc on your graph, solve the equation (a=2)=

ki

l+b

A picce of wire 160 cm Jong is bent to form the shape shown in the figure, This shape
consists of a semi-circular arc whose diameter is given by the length DE, and a right-

angled triangle ABC on the opposile ends of a rectangle of length y cm. The length of 2C

and 48 are 5z cm and 13x em respectively,

E y

af-----m s

1
I
I
1
i
i
i
i
I
I
D

(i) Expressyintermsofx,
(i) Show that the area enclosed, Acm’, is given by A =960x—6(37+13)x",

(i) Determine the valus of x for which A4 has a stationary value.

(iv) Find the stationary value of A and delermine il il is @ maximum or @ minimum vilue,

VICTORIA SCHCOL . |S/S4PRAMI
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6
: cos 24 ;
that cos A =———+tan'Asin 4.
(i) Provethat cos = A,+_ sin (3]
(i) Solve, for G'SJSH-D'.:' cos 4 =lan Asin A =-1. [5]

Given cosf = —% and 8 is 1n the third quadrant. Without using a calculator, find the

value of cos % e 3]
Solve the equation log, %=1n'g'1.r—lug,, (9x-2). (3)
Given that log, (x+3)~ (logy.y)(logy 2) =2, express y in terms of x. 13)
(i) Differentiatc Incosx, . © g (1]

(i) State the principal value of la'n'i I; giving your answer as a multiple of 7, [I]

) y=ﬁmx

|
0|

LS
6 | 6

The diagram shows part of the graph y =tanx. The shaded region is bounded by the

curve, the x - axis, lines x=%. .x-;ff—x and y=1,

- (i) l.isilng your results from (i) and (ii), or otherwise, find the area of the shaded

regidn. (4)

23
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A L-shaped structure, OPQ, can be rolated about O. OF and PQ measures Smand I m

respectively, OP makes an acute angle, 8. with the ground. Given that L m is the shortest

distance from O to the wall,

(i) showthat L=5cos@~-sind,
(ii) express L in the form Reos{f+a), where R>0 and 0° <a <90°

(ili) state the minimum valve of L and find the comesponding value of &,

{iv) find the value of § when L=],

(v) explain why the maximum value of L is not R,

(@)
(4)
(3)
(2)
(0

End of Paper

Thiy dorument if lnvensded for internal eireulosion i Virierlo Sehool ealp. Mo part uf ihls dosurent may be reproduerd, steredd in o reide vl
fesiem of trarumitiod In oy form of by ony means, elerironic, mechnricul, phatorogping v etherwise, withewl the priar perediiva wf ihe

Vigloria Schoal fnfemal Erams Commiiter.
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Answer Key Bt
i) 22 <159 cm/min 7] MO0 Al
dt | S e Jo
OB T
(iii) As 1 increases, h decreases, . T
Since —s= ﬁ. o is invtrs.e..-iy' e
T di SRS 1 1 :
proportional to i lhﬂ.(a] i x=2
hence rate of d'langc of waler level mcrm:s 3y
when /i decreases, “(b) y=iﬂ
S 64
O i
G i dh 360 SRICIONECE
1 .
di A ' wh " “(if) Principal value of tan" 1= 2
——Since #* >0 forall positive &, then 230, < [7* . - ‘ 4
dr e L0 (i) Area= 2.04 units?
H dh . . ' o I
ence -a-lunmmumn function, Lo&e e
5 |G T L =510 c0s(6+11.3°)
2Ai) A=20 (ifi) =25 pgl e
2 i (i) MinL =0 when 9=78.7°
(i) a=7, b=-=7 ' -.'hr' §=42.7°
x==3 or x=2 or x==25 (}
- - : {v} If L=R then 5-::0‘"
(i) y=~4 or y=lor y==3.5 ¥ " Since 0°$6<90°, . maximum L= R -
' [ Since €20° maximum L occurs when
4 Plane Geometry §=0°, maximumL=5. )
5(1) 2 g : + - ;
x=2 x+2 (x+2)
Ba(ii) --Sl .Flﬂ—j*
Is
b -2<k<6
i) a==300 b=-5 )
7(iii) Drawy? ~x=24 +] |
x!t D-qu' :;: ll..
Bi) y=80-3(r+3)x e 2
B(iif) x=1.57 Sl W ]
8(iv) Stationary value of A=1710 " .yl &
A is maximum R Bt
VICTORIA SCHOOL I5ISAPRYAMA 232
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Mathematical Formulae
1. ALGEDRA
Quadraric Equation
For the equation ax’ + hr + ¢ = (,
_=b £ Jb' - dac
2a

Binomial Theprem

1 r

(@+b) =a+ (HJaf‘"_b + (:)a"“’b‘ P [”]a"'b' o+ B,

where n is a positive integer and i [ 2. e Afn=1)..(n=r+1)
r). ri{n =) ri
2. TRIGONOMETRY
Identities” : " :‘ A
sin i +'cos” A = |
sec’ 4 = 1°# tan® 4
mm’ﬁ =1+cot*A
sin( A+ B) =sin Acos B*cos Asin 8
cos(A x B) =cos Acos BF sin Asin B

wan( A 5) L fandttanB
. IFtan Atan 3
sin24 =2sin Acos A4

0524 =cos’ A~sin® A=2c08? A= =]|~2sin? 4

fan 2.4 :-ﬁ‘ﬂzﬁ_
|-tan® 4

Fermulae for AABC
a b e

sind. snB _ sinC
a' = b + ¢t - ecosA

A= -;-aba:'nf.',

VICTORIA SCHOOL 15/54PRUAMR
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| Water from a tank in the shape of an inveried cone flows oul at the rate of 5 cm’ /min. The

height of the cone is 48 cm and the base diameter is 16 cm. Aller { minutes the water level
15 h cm. .

)
(i)  Show that the volume of water in the tank, ¥ cm’, & time 1 is given by ¥ = LA (23

108
Using similar Lriangles, 8
S 1 N
§ 48 6 :.
Volume of water , ¥ ==ar'h E ]
; . H—L-"'
4 T -u----. Al g
=Lr[ﬁ]h 8 '---r-—u
- 3 \6
L. ’
108 '
L 4 L |
(i#) Find the rate of change of the water level when h =6. (3
ar o ‘
db 36
av _gv én
di dh dr
alt  dh
—_ e
6 dr
dh _-180
de  alt
dh -180
Athad, —=te—
dt  n@
==1.59 cm’ /min  (3s0)
(iii) State, with n reason, whether this rate will increase or decreasc as f increases, i
As t increases, h decreases, Since :—'l:- =%:P-. %’% is inversely proportional to 4°,

hence rate of change of water level increases when h decreases.

VICTORIA SCHOOL |5IS4FR/AMIZ
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2 Thedisplacement, y mm, of a mass {'uad ona vqimal spring can be described by the
simple harmonic motion equation, y = Asin [m] whiere A and @ are constants and ¢ is
the time in scconds after the mass is dt:-:plan:d frum its equilibrium position, 0 mm.

Given thal the maximum d:s;:incement,nf the mnss is 20 mm and that the mass first n:l‘.urna
1o its equilibrium position after 0.25 seconds. * :

(i) State the positive valueof 4. = 1
A=20
(if) Show that the value of @ is 4. radiant per second. 2]
0.=20sin @(0.25) o .
st w=0 -. i
4 SRR |
Lo=0,7 S o 023
4 _ .".i I.I . ﬂ v
@ =0 (re)), 47 .f:-"...zn-- '

(i) Find the exact value of 1 when thr.rnm t'rsl rr,a-:h a position 10 mm below its )
equilibrium position. y P (31

=10=20s8indm

; |
sind mf s ~—
2

(]

=

VICTORIA SCHOOL |S/S4PRUAMIZ 33 h\
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3 () Giventhal fix) =2x" +ax* +br~30 has a factor (x+3) and leaves a remainder of
=28 when divided by (x~1). Find the valucs of a and of b and solve fx)=0, [6)

=3)=2(3) +a(-3) +5(=3)=30=0 .
-54+9a-35~-30=0
la=b=28 (1)

my=20) +a(1)+b-30=-28
a+h=0 +(2)

(1)+(2): 4a=28 .

a=17

- 22 +x-10
s x+3]2x’ +70 =7x-30
2 +6x'

fx)=0 -

22 472! ~Tx~30 =0 “:':
(x43)(26' +x-10)=0 . N
~10x-30
(x#3)(x~2)(2x+5) =0 -10x~30
x==3 or x=2 or x=-15 0

(i) Hence solve 2(y+1) +a(y+1) +8y+5-30=0, (2)

2(y+1) +a(y+1) +by+b~30=0
2{y+|]’+a(_y+l}’ +b(y+1)-30=0

Letx= p+l,
pHl==3 or y+l=2 or y+l=-25
y==—4 y=1 y==315 '

VICTORIA SCHOOL L5/54PRUAMIZ
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The diagram shows points 4, B, C and D lying on & circle. The chords BD and AC
intersect at G. EF isa tangr:nt 10 the circle at C‘ AD is produced meet the tangent at & and -
LABC = £BGC,

Prove that
(i) BDis parallel o 5F, i ey 2]

ZACF = ZABC (4s in altemnate segment)

ZABC = £ZBGC  (Given)

S EBGC = LACF

By the angle property of altemnate angles, BD 'is parallel to £F,

-

(ii) triangle CFD and triangle AFC are similas, (2]

LCFD= LAFC (Common £)
ZDCF = £CAF  (4s in eltemate segment )
Henee ACFD is similar to AAFC,

(i) FC'~FD'=FDxDA. | ; [3]

Since ACFD is similar lo MFC
FD CF }

FC AF

FC' = FDx AF
=FDx(FD+DA)
=FD + FDxDA"

S FC'=FD'=FDxDA (Proven)

-1
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(i) Ifthe roots of the equation gx’ ~/x~=1=0 where g and h sre constants, are
a and J, find the value of g and of h.

]

{2}
It . Alternative solution:
a+fls— . ==
b4
| 5
| _h b lal
e AT
S L
;_,l,-:% sicinzadll) 5 15
5 ot = hx ~1=0
of=—
&
Ei| fgat
16 g |
~16 ==3=
A s 5
Lo
=-3-l- 5] 8
5 —hm
I - 15
Sub g=-3-§inlu[t]. h___E_
| . 15
Lh==l=26
5
-3 ;
[ Je—
15 ¢ I

(b) Find the range of values of k for which (k+3)x" + kx+1 is always positive for all
real values of x, (4]

(k+3)x’ +hx+1>0

Since the expression is always positive,

k+3>0 snd b —dac<0

k>-3 K =a(k+3)(1) <0
K —4k=12<0
(k=6)(k+2)<0
L=2<k<b

Mence k>-3 and -2 <k <6
. lhe solutionis =2 <k <6

VICTORIA SCHOOL I5/54PRUAMR
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“7 ¢ Answer the whole of this question on'a sheet of graph paper.
The table shows experimental -'lmlitu of two ﬁ;iaﬁiu. xond y.
x 0.4 06 |- 08 1.0 1.2
¥ 222 I.'E! 1. 197 1.73 1.37

Bouadd _ el

It is known that x and y ere relatcd Ery the cqualiﬂn ¥ =(ax+1)x~b, where aand b arc

constants,

r--l

(i) On graph paper, plot (* ~xJ, apmsl :’ u'ﬂng a scale 0f 2 m 1o epresent 0.2 unit’
on the x* axis and 4 emto mprmnl { umi on the (»* ( -x]uis. Draw a straight line

graph to represent the cquatmn.’ ¥ =fm-+1]x-b

£ 0.160 ﬂ,:lﬁﬁ' ﬁﬁdﬂ 1.00

.44

Y -x 453 | -394 | "3.08 1.9

0.677

(ii) Use your graph to estimate the ;raiue;uf_q and of b.

¥ =(ac+1)x=b
y =axr +x-b
y‘ —x=ar =

Cradient =a

5=3.5
0-0.5
Sa==3.00 (3s().

Gradienl =

(» —~:]~inmrc¢ﬁ: ==b
-b=35
nb==5

(iii) By drawing a suitable slra:ght line on your graph, solve the equation (g ~2)=-— i

I+b

(a=2 =?
@ =2t =14b

a’ ~b=2x" +|
Draw y* = x=2x" +|

From graph, x* =0.8
x=1%0.8% {3:!}

VICTORIA SCHOOL I$/S4PRYAM2
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8 A piece of wire 160 cm long is bent to form the shape shown in the figure. This shape
consists of a scmi-circular arc whosediameter is given by the length DE, and a right-
angled triangle ABC on the opposite ends of a rectangle of length y em. The length of 5C
and A8 are Sx cm and 13x em respectively,

£ y A
H ;
! !
i I
1 1
] 1
] ]
! i)
] % L
1 ]
1 [m!

i ) c
(i) ExpressyIn tgms of x. . - 2}

AC=Ji3x)] - (52 =12x

Perimeter of figure = Length of wire

13+-’5'—f—’+f31+5x=1m S

Iy+6mx+18x =160
y4+drx+9x =80
s y=80=3(m+3)x

(i) Show thot the arca enclosed, Aem’, is given by A=960s-6{3r+13)x". (2]
=-§-.=r(!5.r]: +y{|lr)+-l'2-(5%)(lllf)_. . : ;

=lamx #3008 +12x[80-3 (¥ 43)x]
= (187 +30)x" +960x =36 (m+3) "
=[187+30~36(x +3)]% +9§D.z 4 o
= (187430367 -108) 43605 * . -

=(~187~78)x" +960x . .
=960x-6(3r+13)8 i UIF
VICTORIA SCHOOL 15/S4PR/AMN
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8  (iii) Determine the value of x for which A has a stationary value.

[J] n :_I'.
An'?&ﬂx.-ﬁ[lrrHE}x’
%=95ﬂ—|1{3:r+13]x
For siationary value of 4,
. U
de
960-12(37+13)x =0 ‘
960
XS r———
12(3m +13)
=1.567

=3.57 (3sf)

(iv) Find the stationary value of 4 and determine if it is a maximum or a minimum value,

(3]
Stationary value of 4 = 960 (3.567) =6 (3x +13)(3.567)’
«1712.39
=1710 (3 sf)

1
i—xéns:(:nu}

F
since Fe <0, A is a maximum value,

9 (a) () Provethatcosde c:s 2:: +tan Asin A. (3

RES=S2524 1 o Asin 4
cos A
_2co8'A-1 Lsind
cos A cos A
_2c08’ A=1+sin’ 4
* cos A
_2cos’ A-l+1-cos’ 4

sin A

cosA
cos® A

cos A
=gas A

=LHS

VICTORIA SCHOOL I 5/54PRUAMA
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g *(a) (i) Solve, for 0°=5.4<360% cosA—tan AsinA=—I, [5)
cosA—-lan Asin A =—|
coslA -
cos A
 2cos’ A-1=—cos A
2cos’ A+cosd~1=0, ! |
(cosA+1)(2c0s4~1)=0 - °
cos A =~] . R M!A=.]£
A=180° S s _'&_=,E'u?
§ : i ,d:‘:-ﬂﬁ“,lﬁﬂ'"ﬁ'ﬂ'
Lo =608, 300°
".'.‘-:'- b 2 &

(b) Given cos@w —% and & ir;‘_h-llillfhc ﬂﬁr&"qu:id;-nnt. Without using a calculetor, find the

. |
value of cos—. ", 3]
:asﬂu—-; . 180° <@ <270°

G 4 T R @
2co8’ ——l=—= . . L o
3 G I. %0 ¢2<135
cost &= L K
2 10

8 |
cos—=1%

2 Jio

10
10 7

Since ?B"ﬂEv«:EJS'. mf,,;i@
2 Z = 0

23§
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10 (a) Seclve the cquation !ng,lz-logt.r-lug, {‘?:—-2). K]

tagl‘%zleg::-!ng,{?x-l]
log, [‘9: -2)=log, :—Iog,%
log, 9.:—1}:1%: (x+']-J

log, 4 2
05,
log, (9x-2) =2log, 2x
log, (9x-2) =log, (2x)
5 9x=2 =4y
4x' —9x+2=0
(4x=1)(x-2)=0
dx~-1=0 or x=2=0

x-l or xw1

4 -y
(b) Giventhat log, (x+3)—(log, »)(log, 2) =2, express y in terms of x. [3)
log, (x+3)~(log, ¥)(log, 2) =2 log, (x+3)~=(los, ¥)(log, 2) =2
! log, 2
Ing,(x+]}—lng,yx-lu—g-‘-—ﬁ-=2 log, (x+3)—log, y= -l—b—i:—g=2
1
log, (= +3}-19-g;—}—'=1 log, [.:r+3}—£$-31-z=2
3log, (x+3)—log, y =6 log, (x+3)-log, fy =2
]

log, (x+3) ~log, y =6 1ﬂsa{”] -
1 (x+3) - Uy
ugl - {"x +3)'_1!
{x+3!’ 38 Y ,

y (x+3) o
64y =(x+3} y

3

(x+3)° yulZd)

r»= ) I fd
VICTORIA SCHOOL 1 S/S4PRATAMID
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10 (c) (i) Differentiate Incosx. 3 ; i

—sinx
CosX
==lanx

d
—lncosx =
e

(i) State the principal value of tan™ 1, giving your answer as a multiple of @ [1]

Principni value of tan™ | n_?-:-

y

A

!
0

L i i S
7 ;

HE
6

The diagram ghows part of the graph y =lan.x, The shaded region is bounded by the

curve, the x axis, lines x-% and y=1,

{Iif) Using ypur results from (7) and (ii), or otherwise, find the area of the shoded
region, :

[4]

' Nm=j'=lunxd:+ LA _
] 6 4 )

Tx
= [l Y
[Incos; + =

=-[Incas£-inms£]+£.
4 6 12

=2.04 units® (3sf)

B > 5‘1
VICTORIA SCHOOL IS/S4PRYAM
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A L-sh:?pud structure, OPQ, can be rotated about 0, OF and PO measures S m and | m
respectively. OF makes an acute angle, 8, with the ground,,Given that L m is the shortest
distance from Q to the wall, '

(I} show that L=5cos&-sin#, (2]
cosg =21 ' '
3

PY =5cos8

s£n3=£'l£

FX =sin@

LLaPY-PX
=5co58-sinf

(i) express L in the form Reos(@+a), where R>0 and 0° < e <908, [4)

L=5cos8~-5ind

= Reos(8+a)

= Reosfcosa~Rsinfsina
Reosa=5 (1)  Rsina=l .-(2)

() +(2)':  R'cos’ a+R'sin’ @ =5 41!

R = J26
=5.10 (3s)
[i]_ Rsina |
(1) Reosax 5
lana ==
5
a:lan"l
5

=1131° (2dp)

S L=510cos(0+11.3°)  (3sf, ldp)
VICTORIA SCHOOL | S/54PRA/AMS
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I8
© 11 (i) state the minimum value of L and find the corresponding value of 8, [3)
_ Minimum L =0, when cos{@+1 131°)=0
G+1131°=90°
8=78.7° (1dp)
(iv) find the valbe of 8 when L =3, " 2]
3=+26cos(0+1131°)

cos(6+1 "3"}”;?']5;'
& =cos™ (:,i-ﬁ-)gsa.w |

8+11.31°=53,96°
@=42.7° (1dp)

(v) oxplain why the maximum value of L is not R, 13

If L=R then @ <0° Since 0°<8<90°, . maximum L# R
[ Since #20° maximum L occurs when £'=0° maximum L =5, |

End of Paper -

This document fx Intemled for internal cirevlasion In Viemrta School.only, Ne part of ihis decsment may be reprodecesd sioced In @ relirieval

Lystem or (reumitied fn any form or by any meany, elepironle, mechamical, photocopying or otherwize, withoul the prior peomisslon of the
PMigtaria Schoel Internal Exams Cammilice, B L¥. . T ’

2 hy
EA D

VICTORIA SCHOOL ISIS4PRYAM2



