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PRELIMINARY EXAMINATION-TWO
SECONDARY FOUR

Additional Malerial: Answer Paper

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Wrile In dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do nol use paper clips, highlighters, glue or correction fluld.

Answer all questions.

If working Is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks,

You are expected to use a scientific calculator to evaluate explicit numerical
expressions.

If the degree of accuracy is not specified in the questidn, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place,

For x, use either your calculator value or 3.142, unless the question requires the
answer in terms of 7.

At the end of the examination, fasten-all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part
question, : )

The total number of marks for this paper is 80.

2]
This paper consists of § printed pages, including the cover page.
[Turm over
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M athematical F ornutlae

.- ALGEBRA
Quadratic Equation A S

o -
LR S

For the equation ax’ + bx + ¢ =0,

s

4 .
Binomsial Theorem Q":: . X
ta +b) = d + (T)d‘"b +(; )a""’b2 + ok (:)a""b’ o e b,
where n is a positive integer and (:) .ﬂ';'l(n_}:.'. ;)l - .n(n-l)--’: l”"’ +1)

2. TRIGONOMETRY
Identities '
sit? 4 + cos? 4 =.1
sec2d = L+ tan? A4
cosec’4 = 1 + cot? 4
sin(A % B) =sin Acos B cos Asin B
cos( A+ B) =cos Acos BFsinAsinB
0 IRandwn B
sin 24 =2sin Acos 4
c0s24 =cos? A~5in® 4 =2c08"A~1=1-2sin’ 4

181;2A= 2’“;4
; l-—tgm A

Formulae for AABC
a__. b _ ¢
sindv sinB  sinC
a’ = b +¢* - 2bccos A

A = —;-absin C
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Find the range of the values of x which satisfy both inequalities

0<x*—4x and x* -4x<3x+10. )
Solve
)
i) == 5 (2]
R N T
(i) 3e*~e=2e", 3
l 3
() Find the coefficient of the term in x in the expansion of (x’ —;—;) . [3)
. X

(i) The coefficient of x* in the expansion (5—3x)(1+5x)" is 1785. Find the value of
n 4]

The gradient to a curve is given by % =(Ioc +3)’ , Where k is a non-zero constant. The

cquation of the tangent to the curve at the point (1, 2) is 9x~y~5 =0, Find the

() valueof k, {2}

(i}  equation of the curve, 2]
|

Sketch the graph of p==|x+1|+2 for <4 $x52. 13)

(i)  Statc the range of values of p for which lhe equation -|x+l| = p-2 has at least |

solutions for -4 Sx <2, M
(i) Using your graph, state the number of solutions for —~|x+l‘+ 2=x+3. 1))
(i) Find the exact value of x in the equation v/} 12x +5 = JIx+19. (4}
(#) A cuboid with a square base of length 3+l cm, has a volume of

H
(5v2) =843 cm’. Find the height of the cuboid in the form @-+5+3. 4)
220
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7 A curve has the equation y =xe*,

@ Find Z.

(i) Hence showthatf 4xe"d:c=16fn2—3§- g

(iii) Fmd the range of values of x for wh:ch lhe functxon y=xe'" is decreasing.

'

8  ABisachord of thecircle x* + y% —8x-2y-3=0 and M (%, 2%) is the midpoint of
chord AB. Find the Demrt

e 55
~ -." - e
-.:~ "

(i) radiusand the coordinates ofthe centre ofthe curclc,

(i) cquation of chord AB.

If P is a variable point on the circlc,"ﬁngi-;.ihe T

(il)) maximum area of triangchB!%";." o2, . .

9  The function fis defined, for 0 S x s 2n', by f(x) =2 cos ¢zx+b where a and b are

integers, The minimum value of fis =1 “and thc pcnod of fis T

w5

3

(i) State the amplitude of .
(i) State the values of @ and of 5,
(iii) Using the values of @ and b found m part (ni),

(r) solve f(x)=0 for OSxSer leavmgyour answers in terms of 7,

(b) sketch the-graph of f (:c) =2cosax+b for 0 SxS2m

. L,

10 A particle moves in a straight line such that ¢ s'tt:é:dﬁds after leaving a fixed point O, the
velocity v m/s, is given by v =3¢ —¢~10. Find the .

(i) initial acceleration of the particle, i
(i) minimum velocity of the paniclc,'
(iii) total distance travelled by the particle in the first 3 seconds,

(iv) average speed of the pasticle dixring’ the first 3 seconds.

VICTORIA SCHOOL 15/S4PRYAM/I
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11 Solutions to this question by accurate drawing will not be accepted.

The diagram shows the trapezium ABCD in which BC is parallel to AD while B4 produced
is perpendicular to CD produce at point E. The point 4 is (=1, 5), Cis (5,3) and D is

(3,2).

Y
ﬂ\
B
A(=1, 5)\
\
\
\
c(s.9)
\
N e D(3,2)
a -
[ £
0 "X
(i)  Show that the coordinates of B are (-3, 9). (6)
(i) Find the area of trapezium ABCD. (2]
. . arcaof AAED | .
(ili)  Given that s ol ABEC "1 find the coordinales of E. {3}
End of Paper

This document is fatended for Internol cirenlation in Victoria Schuol only. No parl of this document moy be reprodhced. siored in a retrievol
system or irarsmitred In ony form or by any meons, electroni¢, mcclwnlcaf phetocopying or clh:rwlse. withoul the prior permission of the
Vietoria School Iniemal Exams Commtree,
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Answer Key

Cd . wrd  bod  aed Wi

I ~122<x<0 or 4<x<822

2) 1-;- 2i) x=1

3(i) Coefficientof x=~7  3(ii) n=6
M) k= 4G ymi- 1-21) "
) YTITT T

YA ) .
- - 2 b

-4V3 a4 ol iz it -

5() ~1<ps2

5(ii) There are infinite number of solutions.

il

60) x==y= 6(i) height= 62-333

) %=e“(4x+l) (iii) x<-f:

8()) centreofcircle is (4,1)
(ii) radius=4.47 units .
(ifi) Max area = 22.2 units*

o) Amplinde =2, (i) a=15, b=]..

J 10G) =1 mvs?

“(ii) min velocity= ~10%£ m/s

(iii) Total Distance =20.5 m

(iv) Ave Speed =6% or 6.83 m/s

-

1 11¢i) Area=15 units?

iy E(1,1)

Gy @ x=, %5

o(iiiy (b) £&)

!
1T N&/
AN
: - 3

: !
N
g - 3 9
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PRELIMINARY EXAMINATION TWO
SECONDARY FOUR

Additional Materlal: Answer Paper

READ THESE INSTRUCTIONS FIRST

Wrile your name, class and register number on all the work you hand In.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.
Do not use paper cllps, highlighters, glue or correction fluid.

Answer all questions.

If working is needed for any question it must be shown with the answer,

Omission of essential working will result in loss of marks,

You are expected lo use a scientific calculator to evaluate explicit numerical
expressions. _

If the degree of accuracy is not specified in the question, and If the answer is not exact,

give the answer to three significant figures. Give answers in degrees o one decimal
place,

For 7, use either your calculator value or 3.142, unless the question requires the
answer in terms of 7.

Al the end of the examination, fasten all your work securely together.
The number of marks is given Inbrackets [ ] al the end of each question or part
question.
The total number of marks for this paper is 80.
222

This paper consists of 5§ printed pages, including the cover page.
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Math e'{nan'cql Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax’ + bx + ¢ = 0,

2a

Binomial Theorem

» H

(@+b) =d+ ("]aﬂ*b..+ (Z)d’“’b,’ 5. & (:)d"'b’ b b

1

n)  ..oal n=l}.(n=r+l
where n is a positive integerand | | = = ."_‘ = n{n=1).. )

r). ri(n=r) rl

. 2. TRIGONOMETRY
Identities
sin? 4 + c0* 4 =1
sec’A’= 1 + tan® 4
cosec’4 = 1"+ cot? 4
sin(A £ B) =sin Acos Btcos Asin B
cos( A+ B) =cos Acos BF sin Asin B
tan(A2:H) = ALt B
S  FundunB
- sin24 =2sin Acos 4
c0s2A4 =cos? A-sin? 4=200s? 4~1=1-2sin* 4
2= A
# .- l—tgn A

Formulae for AABC
a ___ b _ ¢
sind * sinB  sinC
a* = b* + ¢* "= 2bcoos A4

= -l-absinC
T2

53
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. 3
1 Find the range of the values of x which satisfy both inequalities

0<x’-4x and X’ —4x<3x+10. _ {4)
0<x!-dx ant'l ' -4x<$3x+10 !

x'=4x>0 x?=7x-10350

x(x~4)>0 for x* ~7x-10=0

LD £J(=7)' =4(1)(~10)
2(1)
=-1.22 or 822 -
5ox=Tx-1050
-1.22<5x5822

x<0 orx>4

Hence the solutionis —1.22Sx<0 or 4<x<58.22

2 Solve

N o= » [2)

]
Jx
2-x=2x ===
x=2x >
anx
2
x=§-=ll
3 3
(i) e —e=2e*". (3)
Je' —e=2e""

2¢°

Jef —e S
3(e’) —e-et =2 =0
(e -e)(}e‘ +2e)=0

t=e or Je’ = -2e

e
x=] (NA)

223
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i) The coefficient of x? in the expsins_ion_'(_S,'—-3k):(_l+5x)" is 1785. Find the value of

s ¥ !
(i)  Find the coefficient of the term in x in the expansion of (x’ --i-l;)-) ' (3}

For term in x, 116_-5:: =]
Sr=15
re=3

CoefTicient of x = [8)(5—'1), '
. 3 2 '- .

i B

(4]

. | SIS
B A

(5-3x)(1+5x)

=(5 -3x)(1+( )(5:)-!-( j(sxi .+ )
=(5- 3x)[1+5nx+—%x2§x +: ]

cocfficient of x! m thc abow: cxpans»on = 1785

125% 2 2 -3(5n)x1785

1257 (n~1)~ 30 =3570 " 3
125" =125 -30n~3570 =0,
125n" ~155n 3570207 "
25 ~3In=714 =0

(n- 6)(25n+ll9)=0 ey U
n-6=0 or 25)14'”91:0 N
M9,/ -'.' c
n=6 or n=--—"{NA):
lSls;;Rﬂ?Wl
R 2X gmetmmo ot ot oam o T
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4  Thegradient to a curve is given by % =(kx +3)’ , where k is a non-2zero constant, The

cquation of the tangent to the curve at the point (], 2) is 9x—y=-5=0. Find the
(i) valueof &, [2]

9x-y~5=0 .
y=9x-5
Gradient of tangent = 9

At (1,2), 5;{-=9

(k+3)’ =9
k+3=3 or k+3=-3
k=0 (N.A) or k=-6

(i)  equation of the curve. (2)

Equation of curve is,
y=[(~6x+3)" dx

. equation of curve is,
)
S0y 1
-18 2
1o3(1- 2x)’

= —

2 2

2k

VICTORIA SCHOOL 15/S4PRUAM/I
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5§  Sketch the graph of y =-lx+l[+2 for 4 $x<2. {3)
YA v :
. - - -
1]
]
]
!
!
! -
: .
H .
. 47-3 ¥
1
L R
-1
(i)  State the range of values of p fo't;' which the equation —lx+l|= p~2 has at least |
solutions for 4<x<2, ~ T 0
-1$p<2’
(i) Usingyour graph, state the number of solutions for -—[x+ l[+2 =x+3 m
There are infinite number of é';olt'xt.ions'._ . "

. e .
T "".'
. o

A

YA

VICTORJIA SCHOOL  18/S4PRVAM/I,
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6 (i) Find the exact value of x in the equation 11245 =+7x+19.

J112x+5 =~['7-x+19
4Tx=Tx =14
3«ﬁx=14

J2x+5=Tx+19
12x=7x=14

(VITZ =) =14

L Mz
~ﬁT2'-J7 3112+ﬁ
14447 +1447
TP

567 #1447

T 0s

707

105
il
3

(1) A cuboid with a square base of Jength 3 +1 cm, has a volume of
(5~/'2—)z ~83 cm’, Find the height of the cuboid in the form a +6+/3.

(4] -85
(B+1)

Height =

_25(2)-38 4-23

4+23  4-283
_ 20010043 -324/3 +48

16-12
24813243
T4
=62-333

VICTORIA SCHOOL

15/S4PRUYAM/|
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7 A curve has the equation y =xe*.
. ., dy
d —=,
(i) Fin rp

4
y=xe”

d) 4 4x
“=x4 4 1
x4¢€ 414 ()

=" (dx +1)
n2 3
(i) Hence show that | 4xe"dx=l6ln2—3z.

Ihleu (41"’") dx:[xeu]‘:?

(]

Ih,4xe“ +¢' dx=In2xe'™ -0

Im“”“ dx + J::e" dx =In2xe"*®

[ 4xe™ dx =In2x 16~[:“’e" de

=161n2—1:'2é" dr **

: IPh
= 51,,2_[&..1._ _
4 -

= smz—-}(é‘“"—-&j”

=16in2 —%{e"‘" -l)

=161n2-;:—(16-—l).'

=16ln2--31
4

(2]

(41

(iti) Find the range of valucs of x 'for'which_thé function y = xe* is decreasing. (2]

Fory to be decreasing,  °
dy

- & 0

dx

e (4x +1) <0

Since *' > 0 for all values of x, "
then 4x-+1<0

X < =
4

[P - SO

o b W
IR R

VICTORIA SCHOOL : "5’5'}.4."1127:/‘&?}171

1



8  ABisachord of the circle x* +y* -8x—2y~3=0 and M(% 2%} is the midpoint of

chord 4B, Find the

<

(i) radius and the coordinates of the centre of the circle, (2]

x}+yl =Bx~2y-3=0

x4yt +2(—4)x+2(~1)y+(-3) =0
f=-1, c¢c==3
Hence centre of circle is (4,1)

radius of circle is \/g’ +f1ec

=4+ (1) - (=)
=20

=4,47 units (3 sf)

g=-4,

(iiy equation of chord 48, (3]

Let the centre of circle be C.

.-

- gradient of CM = _AL

——-4
5

all

16

j 16

., gradient of chord 4B = -:'-

Hence equation of chord A3 is,

2 16( 4
_2.—:-—.— -
il 7(" 5)

VICTORIA SCHOOL

15/S4PR2Z/AM/I

If P is a variable point on the circle, find the

(iiq maximum area of triangle ABP. (4]

e
Length of CM =J(4--) +(1-2-)
5 5

= lz.l_

q 5

Length of BM =BC?* -CM?

91’20-121
3
, 4
=.7—
5

Length of chord 4B =2x BM

=2x.,7-4-
5

Area of AABP is maximum when P, C & M
are collincarand PM is L AB.
.’ maximum area of A4BP

=—;-xABxPM

=%xABx(CM +CP)

e

=22.2 units” (3 sf)
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9 v The function f is defined, for 0 S x <2, by f(x)=2cosax+b, where a and b are

integers. The minimum value of f is ~1 and the period of fis 4-1

(i) State the afnplitude of £
Amplitudg =2

(i) State the vhlues of a and of b.

a=27 4+ =15 )
b=l

(iif) Using the values of a and b found in part (ii),
(a) solve f(x)=0 for 0 <x=2x, leaving your answers in terms of 7,

2cos(-3'x)+l-0

2
()

cos| —x (=——
2 2

(b) sketch the graph of f (;);.%Zc_o; ai+b for 0 SxS2m,
£(x) % L
A

3

VICTORIA SCHOOL 15/S4PRYAMI
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10 A partjcle moves in'a stmght line such that r seconds after leaving a fi xed pomt 0, the
velocxty v mis, is ngen by v--3tz ~{=10. Find the

(i) initial acceleration of the particle, » . 2}
v=317 =1-10
dw
a=—
de
=61-~1
Initial acceleration = 6(0) =1
==] nvs?
(i) minimum chocity of the particle, 2

Minimum veloéity of the panticle occurs when a =0
6r-1=0

l
=~
6
2. minimum velocity of the particle,

=3(-'-)’ -(-'-].—m = =10 mis
s) "\5 o)

(iii) total dis(ance. travelled by the particle in the first 3 seconds, 4]
Att=2, ‘
s= |37 (=10 dt
I l s=2’—-;-(2)’—10(2)=-—14
. !
=( 21 10t +¢ Atid,

Att=0,s5=0, ..c=0 |

s=¥ -2 (3 -10(3) =72

S T I ST :
Hence, 5=t 1‘ Yo .. total distance travelled in the first 3 seconds

When v =0, =14+(14-7.5)
3 ~1-10=0 =20.5m
(3¢+5)(t~2)=0 o t=0,5=0
3+5=0 or (-2=0 =2, { N .
- S=-‘4 i = '_____..7 4
(=22 (N4)  1=2 (=3 52-03, .
3 0
(iv) the average speed of the particle during the first 3 scconds. 2]
Average speed of the particle during the first 3 seconds
- total distance _205
total time - 3
==6-5- or 6.83 m/s
6 .
VICTORIA SCHOOL 15/S4PRUAMIL : 33%
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11 Solutions to this question by accumtc drawing will not be accepted.

The diagram shows the tmpezxum ABCD in Whlch BCis paralle] to 4D while B4 produc»d 4
is perpendncular to CD produce at pomt E Tﬁe ﬁomtA is (~1,5), Cis (5,3) and D is

. .:.,,:._ .'._'_' E B 1 .
(i) Show that the coordinates of B .are" (—3._9)’."_ _ (6
Gradient of BC = Gradient ofAD" . - A(=L 5)\ :
_5=2 - ' ) C(5.3)
T-3 T : P '
=—-3_ . ve \,E D(B» 2>)
4 E ' 1) *
, 3 a3
Sub (5, 3) intoy = -3xe 3= —z,(5)+c
=6~
ce 2

Equation of BC isy = -%x +6 %

-

[

Gradient of CD =

f

l:-'

=

Nl—- W

Gradient of B4 =2 : .
Sub (-1,5)into y=~2x+d,  5=-=2(~1)+d

o d=3
Equation of B4 is y = —2x+3
..1“.52,_2”.3
4 4
=3x+27=—-8x+12
Sxe-1S
x=-3 -
whenx==3| y==2(~3)+3
=9
B(-3,9)
VICTORIA SCHOOL: ISISAPRUAMI) __
T w oo o dmeosg T i
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11 (i) Find the area of trapezium ABCD. y 2]
Area of trapezium ABCD B(-3, 9) t
118 -3 -1 3 5
213 9 5 2 3
. . A(-L1 5
=%[(45-1§-2+9)—(-9~9+ls+|o)] ACL9) % c(5,3)
\
=%(37—7) sz D3, 2)
o
=15 units? 0
area of AAED 1 .
iii) Given that —————— =— find the coordinates of £. 3
(i) arca of ABEC 4 Gl
i imi)
Since AAED and ABEC arc similar, Sub(3,2) intoy=—l-x+ /
ED _E4_ L.l 2
EC EB V4 2 2,.1(3)+f
~. D and E are the midpoints 2
of EC and EB respectively, S/ =—;~
LctE(m, n). ' Equation of CD is y =%~x+-§-
5+m 3+n)=(3 2) Equation of B4 is y = ~2x+3
272 ’
5+m 34n 11
— =] ——=) —X =2
) > 2x+2 2x+3
ms= n= x+l=~4x46
(.5} = A + 5x=5
x =]
or
=3+m 9+n
2 * 3 whenx=1, y=-2(1)+3
=(~1,5) =]
~E(),1)
End of Paper.
N
VICTORIA SCHOOL 15/84PRUVAM/
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'PRELIMINARY, EXAMINATION TWO
SECONDARY FOUR

Additional Materials: Answer Paper

Graph paper

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand In.
Wirite in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fluid.

Answer all questions.

If working Is needed for any question it must be shown with the answer,
Omission of essential working will result in loss of marks.

You are expected lo use a scienlific calculator to evaluate explicit numerical
expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact,

give the answer to three significant figures. Give answers in degrees to one decimal
place.

For m, use either your calculalor value or 3.142, unless the question requires the
answer in terms of 7.

Al the end of the examinalion, fasten all your work securely together.

The number of marks is glven In brackets [ ] at the end of each question or part
question,

The {otal number of marks for this paperis 100.

This paper consists of 7 printed pages, including the cover page.

[Turn over
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where n is a positive integer and ( )=
,
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Mathematical Forritrlae
t. ALGEBRA
Quadratic Equation ' '

For the cquation ax’ + bx + ¢ = 0,

- b+ Jb’— dac

2a

Binomial Theotrem

(@+b) =a+ (';)a""b + (;)a""b’ + oo (:)a""b' bt b,

. nl _n{n=1..(n=r+1)
Sl -~ rl

2. TRIGONOMETRY
Identities
sin? 4 + cos’A =1
secc?d =1+ tan’ 4
cosec’d ="1"%.cot? 4
sin(4 £ B) =sin Acos B xcos Asin B
cos( A+ B) =cos Acos BFsinAsin B
lon( A% B) = tanf«-i:htanB
- 1FuandanB8
sin2A4 =2sin Acos 4
<F52A =cos? A—sin® A=2c0s* 4-1=1-2sin* 4

: L=tan® 4

Fornulae for AABC
a 5 b - ¢
sind  sinB : sinC
at = bz.,;+ et —. 2bccos A :

% =%absmc

e

539
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48 cm

T

hem 4
} ‘
Water from a tank in the shape of an inverted cone flows out at the rate of 5 em’ /min. The

height of the conc is 48 c¢fn and the base diameter is 16 cm. Afier / minutes the water level
is hem,

' 3
(i)  Show that the volume of water in the tank, Vem’, ot time ¢ is given by ¥ = % (2]

(i) Find the rate of change of the water level when h=6. (3]

(iiiy State, with a reason, whether this rate will increase or decrease as ¢ increases. (1

2 The displacement, y mm, of a mass fixed on a vertical spring can be described by the
simple harmonic motion equation, y = Asin (1), where A and o are constants and ris
the time in seconds after the mass is displaced from its equilibrium position, O mm.

Given that the maximum displacement of the mass is 20 mm and that the mass first retumns
1o its equilibrium position after 0.25 seconds.

(i)  State the positive value of 4. M

(i)  Show that the value of @ is 4 radians per second. {2}

(iif) Find the exact value of ¢ when the mass first reach a position 10 mm below its
equilibrium position. (3)

3 (i) Given that f{x)=2x" +ax’ +bx~30 has a factor (x-+3) and leaves a remainder of
~28 when divided by (x—1). Find the values of a and of b and solve fix)=0. (6]

() Hencesolve 2(y+1)’ +a(y+1) +by+5-30=0. (2]
|

VICTORIA SCHOOL 15/S4PRUAM/2
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C F

The diagram shows points 4, B Cand D lymg on a circle. The chords 8D and AC intersect
at G. EF is a tangent to the circle at C. ADis produccd meet the tangent at /" and .
ZABC = £BGC. , .

- Prove that ; "_1
() BDispallelto BF, . @7 i (2)
() wiangle CFD and triangle AFC aré similar,: 2}
(i) FC'=FD'=FDxDA. . . - (3]
B S 1 T P
5 i) Express ———————in partial fractions, - 5
L i (JH-2)(J:2 -4) p,j,' tain &)
(ii) * Using your answer from (1), ﬁr;d.:j' 3?.:?';]01. — dx and hence show that
R (x+g)_§;’-4) .
« 3x+10x (24) "
i T el | Fh 4
L (x+2)(x* ~4) "5 |15 & [ _]

6 (a) The quadratic equation 3x* ¥2x+;¥ =0.has roots 3a+ fand a+34.

(i) Show thatthe valucs of a:+ ﬂ -=-6- and aﬁ --l-sg (4]
(1) 1fthe roots of the cquntién p:’ —-;hx-‘;l =0 where g and h are constants, are
@ and B, find the valuc‘of'g'énd of he i 2
(b) Find the mnge of values of & for whtch (k +3)x +kx +1 is always positive for all
real values of x. » ‘ [4)
VICTORIA SCHOOL lS/§4PR2/AM(2 ) 3P
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Answer the whole of this question on a shect of graph paper.

The table shows experimental values of two variables, x and y,

x | 04 0.6 0.8 1.0 1.2
Y 222 2.13 1.97 1.73 1.37

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

(i)  On graph paper, plot (y2 -x) against x?, using a scale of 2 cm to represent 0,2 unit

on the x*- axis and 4 em to represent 1 unit on the ( » -x) - axis. Draw a straight

line graph to represent the equation p* = (ax +1)x~b. -3
(i) Useyour graph lo estimate the value of a and of b. ")
(iif) By drawing o suitable straight linc on your graph, solve the equation (a -2) = !..".'52
X
' 2]

-

A picce of wire 160 ¢cm long 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 opposite ends of a rectangle of length y cm. The length of 3C
and AB are 5x cm and 13x cm respectively,

E y
Rl
' )
] I
' |
] i
| !
¢ ] ]
' |
! '
!
'. 0
D o
(i) Expressy in terms of x. 2)
_ (i) Show that the area cnclosed, 4 cm’, is given by 4 = 960x-6(37+13)x". (2}
(ifi) Determine the value of x for which 4 has a stationary value. 3]

(iv) Find the stationary value of 4 and determine if it is 2 maximum or 2 minimum value,

3]

VICTORIA SCHOOL . I5IS4PRUAMN2
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i that cos 4 =22 tan' Asin A 3
9 (a) (i) Provethat cos ~ an !sm (3]
(i) Solve, for 0°< 4 <360°" cos A-tan Asin A =—1. 5]

(b) Given cosf= -% and & is m the third quadrant. Without using a calculator, find the

value of cos -g- _ ‘ g ' (3]

16 (a) Solve the equation log, -S!l- =log, x~log, (9x-2). (3)
(b) Given that log, (x+3)=(logy.y)(log, 2)=2, express y in terms of x. (3]

(¢) (i) Differentiate Incosx: - EA (1]

(if) State the principal value of tan™ 1, giving your answer as a multiple of 7. [I]

1
0|

The diagram shows part of the graph y =tanx, The shaded region is bounded by the
— a Sr
curve, the x - axis, lincs x =—é-., x=— and y=|,

» (i) Using your results frqin (i) and (ii), or otherwise, {ind the area of the shaded
zegian. : :

(4]

23
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A L-shaped structure, OPQ, can be rotaled about O. OP and PQ measures 5 mand | m
respectively. OP makes an acute angle, 8, with the ground. Given that L m is the shortest
distance from Q to the wall,

(i) showthat L =5cos&~siné, (2]

(i) cxpress L in the form Rcos(8+ ), where R>0 and 0°<ar <90°, [4)

(i) state the minimum value of L and find the corresponding value of 8, (3]

(iv) find the value of @ when L=3, [2)

(v) cxplain why the maxirr;um vah;e of L is not R. M
End of Paper

This document (s Intended for Internal ciraulotion in Viciorla School only. No part uf this document may be reproduced. stored in a retricval

system of tearnsmiitedd In ony form or by eny means, elecironic, mechanicul, phatocopylng vr otherwise, withovl the prior permission of the
Viclorio School Internol Exams Comuminiee.
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Answer Key Ly et

1(ii) % =~1.59 cm/min

(iii) As 1 increases, h decreases,

Since dh =180 . inverﬁéi ;
TR T eIsey

proportional to ", :
hence rate of changc of water level mcrcases
when h decreases.

Ot
dh _-180

dh . dh_360 =
TR R T

2
~—Since /* >0 for all positive 4, then %l-?- >0.

dh ., . . .
Hence = is an incrensing function,

. 1
2i) A=20 (i) l=-iz-
3() a=7, b=-7
x==3 or x=2 or x==2.5
(i) y=-4 or y=lor y==3.5
4 Planc Geometry

2 1 2
¥ +
x=2 x+2 (x+2)’

5(i)

1 8
6 =-}— hm——
a(il) g s T

6b -2<k<6

i) a=-3.00 b=-5
7(iii) Drawy® —x=2x" +]

)

Sai) A=60°,180°,300°
: 6__Jo

- COS= = ——

_ 2 10
ld(a) x=% or x=2
b (x+3)’

..b =

®) y=—

~tanx

EROL0

:(iﬁ) Principal value of tnn"l:--}

“le TGy Area= 2.04 units?

<.
Il(n) L=5.10c0s(8+11.3°)
(i) ‘MinL =0 when 9=78.7°
' -"(iv') §=42.7°
(v) If L=R then 9<0° ’
" Since 0°<0<90°, .. maximum L#R -

'(~ Since 820°, maximum L occurs when : -
6 =0°, maximumL =S5. ]

x=%0.894
8(i) y=80-3(7+3)x RS [
8(iii) x=3.57 sinT g
8(iv) Stationary value of A=1710 " hp.
A is maximum R A TR
VICTORIA SCHOOL 15/S4PRUAM2 232
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READ THESE INSTRUCTIONS FIRST

Wirite your name, class and register number on all the work you hand in.
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expressions.

If the degree of accuracy is not specified in the question, and if the answer Is not exact,
give the answer {o three significant figures. Give answers in degreés to one decimal
place, ’
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This paper consists of X printed pages, including the cover page.
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2.

Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax! + br + ¢ = 0,

~b £ Jb* - dac
X = !
2a

Binomial Theorem

(@+b) =a+ (")d"‘b + [:)d"’b’ + o+ (")a""b’ + ot b,

1 r
~ “where nis a positive integer and - -”J e LBl n(n=1)..(n=r+1)
r). ri(n =l ri
2. TRIGONOMETRY

Identities ) R

- sin®d +-co? 4 =1
sec’ A = 14, tan’ 4
cosec’d = 1 + cot® A
$in(A % B) =sin Acos B tcos Asin B
cos(Ax B)=cos Acos BFsin Asin B
tan 4 L tan B

IFtanAdtan 3
sin2A4 =2sin Acos A

c0s24 =cos® A~sin® A=2008* A~ =~2sin® A

tan24 =220 4
I-tan® 4

an( AL B) =

Formulae for 44ABC

a_ . h e
$ind. sinB  sinC
a® = b+ ¢ - 2bécos A

A= -;—absinC.

VICTORIA SCHOOL IS/S4PRUAM
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3

Water from a tank in the shape of an inverted cone flows out at the ratc of 5 cm’ /min. The
height of the cone is 48 cm and the base diameter is 16 cm. After { minutes the water level
is hem.
)
()  Show that the volume of water in the tank, ¥ cm’, attime £ is given by ¥ = % {2}
Using similar triangles,
r h , _h
— — oo
g 48 6
Volume of water , V = —;»m"h
: .
4
= -l-n'(b.) h 8
- 3 \6
)
'S 4 =£L'-
108 .
(i) Find the rate of change of the water level when h =6. 3}
dh 36
dV dV _dh
P L : Sesad
dt dh dt
b}
_5 - .’Iﬁ_x 9_'1
36 dr
. dh _-180
Tdeoan
sheg, S8
dt 6
=~1.59 em’ /min  (3s0)
(iii) State, with a reason, whether this rate will increase or decrease as / increascs. M
; . dh ~180 dh . . .
As t increases, h decreases, Since _d_; = _rrhT' —a is inversely proportional to K,
hence rate of change of water level increases when A decreases.

VICTORIA SCHOOL 1$/S4PRUAM/2
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4.

2 Thedisplacement, y mm, of a mass- ﬁxed ona vcmcal spring can be described by the
simple harmonic motion cquation, y = Asin (wl whercA and @ are constants and ¢ is
the time in scconds after the mass is dlsplaccd from its equilibrium position, ¢ mm.

¢

Given thal the maximum dlsplacementof the mass i 20 mm and that the mass first relums
to its equilibrium position after 0.25 scconds. :

()
A=20

(i)
0=20sIn @(0.25)
o1

— = 0

sin 3 0)

lw=mﬂ

4

o =0 (re}), 47

(i)

equilibrium position.

~10=20sin4m

sindmt = ~-L
2

. -|(l) T
a =sin - |==
2) 6

n

VICTORIA SCHOOL
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State the positive value of A.

»~

3

15/S4PRUAM/2

S

R

Show that the value of o is 4:rrgd|ar,\s ﬁ_érae_c:qnd.-

% 20,‘1‘

v ver, 025
~'0. -.?' -
...2_0--

Find the exact value of wben the mass ﬁrsl reach a position 10 mm below its

(1

)

31;
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5
3 (i) Giventhat fix)=2x" +ax* +bx~30 hasa factor (x+3) and leaves a remainder of
-28 when divided by (x~1). Find the values of a and of b and solve fx) =0,  [6)

C(=3) =2(=3) +a(-3)' +b(=3)-30=0 .
-5449a-36~-30=0
la=b=28 --(1)

q1y=2(1) +a(1)+5-30=-28
atb=0 +(2)

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

a=7

2 +x-10
] x+3)2x’ +7x* =7x-30
2% +6x°
flx)=0 -
x' =Ix
2X +7x* ~7x~30 =0 5
(x+3){2x +x-10)=0 i
] ~10x~-30
(x+3)(x~2)(2x+5)=0 —10x=10
x==} or x=2 or x=-25 0
(i) Hence solve 2(y+1) +a(p+1) +by+b6-30=0, (2]

2(y+1) +a(y+1) +by+5-30=0
2(p+1) +a(y+1) +b(y+1)~30=0

Letx = y+l,
y+l=-3 or y+l=2 or y+i=-25
y=-4 y=I y=-3.5 '

VICTORIA SCHOOL IS/S4PRVAM/2
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E

C F
The diagram shows points 4, B, C and D lying on a circle. The chords BD and AC

intersect at G. EFisa tangcm to the cnrcle at C AD is produced meet the tangent at F and -
ZABC = LBGC. .

Prove that
(i) BDis parallel to EF, = e '.[2]

ZACF = ZABC (Zs in altemate segment)

ZABC = £BGC  (Given)

Y £BGC = LACF

By the angle property of alternate angles, BD ‘is parallel to £F,

(i) triangle CFD and triangle A'FC. are ;iinilar. (2]

LCFD = LAFC (Common £)
ZLDCF = LCAF (Zsin alternate segment )
Hence ACFD is similar to AAFC,

(il FC'~FD'=FDxDA, , _ (3]

Since ACFD is similar to AAI‘ C
FD CF }

— bt

FC AF
FC! = FDx AF

=FDx(FD+DA)

= FD? + FDx DA"
A FC*~FD' = FDxDA (Proven)

335

VICTORIA SCHOOL I5/S4PR2Z/AMS2

aoad L2030



. %% it L ® = G0 (4 v . . 2 LY vy Y,oew W, T
o {:‘&'! TP Lhingir veer Yt W [T oo derVy Sy Yevsd DAY o

9
6 (i) Ifthe roots of the equation gx* ~hx~1=0 where g and h are Constants, are
a and B, find the value of g and of A. 2}
h . Alternative solution:
a+f=— .
L. —
_|.=_{z_ X 6x+[6 0
o B 16, 8
~—=x b x=]=0
hed o, ) T
61 &' - hx =1=0
aff =—
4
~16
3,0 2 At
16 g
1
] =33
858
| .
=—3— 8
sy me
ey AT
Sub g=-—3-5- into (1) hu--§-
| ) IS
Sh==3—26
-
=23 -
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’ -4ac<0
k>-3 K -4(k+3)(1) <0

k' =4k =12<0

(k-6)(k+2) <0

n=2<k<6

Hence k>—;3 and —2<k<6
... the solutionis =2 <k <6

VICTORIA SCHOOL [5/SAPRUYAM/2
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Answer the whole of this question 9n:n sh’cc‘t of graph paper.

The table shows experimental 'vali.ncs of two yfariablcs, xand y.

x 04 06 |- 08 1.0 J:2
Y 432 213 a 197 L 1.37

It is known that x and y are rclalcd Ey the cquanon Y= (ax+1)x-b where a and b arc
constants,

)

(i)

On graph paper, plot ( i -x) agamst x’ usmg ascale of 2 tm to fepresent 0.2 unit
on the x* axis and 4 cm to Scpment i umt on the (y’ -x) axis, Draw a straight ling
graph to represent the equatlon’ y = (ax-H)x—-b B

2 | 0.160 0.-360- 0640 00 | 144 ,
Y-x | 453 | -9 -| 7308 | 199 | 0677 :

Use your graph (o estimale the ;'aluc;ofq and of b. f4]

¥ =(ax+1)x=b
V' =ax® +x-b
p-x=ar -b

Gradient =a

5-3.5
0~0.5

-'o a= -‘3-00 (3SO-

Gradicnt =

(» -x)—-intcrccbl =<b

~b=5
- o
(iii) By drawing a suitable straight line on your graph, solve the equation (a~2)=~— : +b
x
s ' (2]
+
il Y ¢ .
0212
o =2xt =1+b s
al ~b=2x"+]
Draw y* = x =2x" +1
From graph, x* = 0.8 ’ ; >3(
x=1+0,894 (3sf)” - -
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8 A picce of wire 160 cm long 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 4BC on the opposite ends of a rectangle of length y em. The length of 8C
and A B arc 5x cm and 13x cm respectively,
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(i) Expressy in tgms of x. L L 2}

4C = J(13=)]~ (52 =125
Perimeter of figure = Length of wire

2y+-x—l22-§-+ll'3x+5:=160

2y+6mx+18x=160
y+3rx+9x =80
5 y=80-3(7+3)x

() Show that the arca cnclosed, Acm?, is given by 4=960x~6(3r+13)x". (2)

A=%”(6:‘),+}’(12X)+-li~(5;.)(l2x):j..f' . :
=187 #3024 *'2x[80”3(7f+3)x] :
= (187 430" +960x~36( P

=[187+30-36(x+3)] 48605 1 5. o

=08”+3°"35"-108)x"1_4},§§ox: : .'

< (~187-78) +960x - T i

=960x-6(3”+13)x' : .
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13
8  (iii) Determine the value of x for which A has a stationary value,

By~ oo
A=960x~6(37+13)x"
dA
~—=960~12(37+13
Y - 960-12(37 413)z
For stationary value of 4,
dA

L a0
dx o

960~-12(37+13)x =0 b
-
12(37+13)
=3.567
=3.57 (3sf)

(iv) Find the stationary value of 4 and determine if it is a maximum or 8 minimum value,
(3]
Stationary value of 4 = 960 (3.567)~6 (37 +13)(3.567)
%1712.39
=1710 (3 sf)

.
"Exé.-.-nz(snm)

2
since ey <0, 4 is a maximum value,

9 (a) () Provethat cosd= 395-2—4 +tan Asin 4. (3]
cos A

RHS=——-——-C052A +tan Asin A
cos A
2c05° A-1 sinA
= + .
cos A4 cos A
_2cos’ A-1+sin’ 4
cos A
n2cos’A—-l+l—cos’A
cos A
=cos’ A
cos A
=008 4

=LHS

sin A

VICTORIA SCHOOL IS/S4PRUYAMA2
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14
9- » (a) (i) Solve, for 0°S 4<360° dosA—tan Asin 4=~1, } [5]
cosA—-anAsin A =~1
cos24
cos A

" 2cos’ A~1==cosA

2ws’A+cosA~l'=0‘:.‘.. o
(cosA+l)(2cosA-'l)=.6: A

cosA=~| Or'..,:-. ",‘993'.4.-'?%
Asiir L amgs
: ...’: A;,5660,360'o_609

e 3=60°.30°°

-

..

(b) Given cosan—g- and 6 isin'the Lhir&"qui'd;'ant. Without using a calculator, find the
value of cos~-. : . (3]
coso=—-—§- ° 180° < 8 <270°

6 4 S dEe 9
2co8? —=l=mu T 90°<—<135°
zZ2 & ) 2
L i
2 10
cos-9—=:t '
2 o ]
-2 0 S

Since 90° <2 <135°% COSm==mm——
2 2 .
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10 (a) Solve the equation log, -;- =log, x—log, (9x —2). (31

log, ;~ = log, x~log, (9x~2)

log, (9x-2) - log, x~log, =

log, (9x=2) _ ( _l_)
=log, | x 7

log, 4

w:logz 2x

log, (9x—2) =2log, 2x
log, (9x~2) =log, (2x)
5 9x=2 =4x?
4x?=9x+2=0
(4x-1)(x~2)=0
4x~1=0 or x=2=0

1
(R w2
X 2 or x

1
2

(b) QGiven that log, (x+3)~(log, »)(log,2)=2, express y in terms of x. 13)

log, (x+3)—(log, y)(log,2) =2

1
log,v (x+3)-log, yx a3

log, (x +3)_19_8§1_)_’_ =2

3log, (x+3)—log, y=6
log, (x+3) ~log, » =6
(x+3)

log, =6

(x+3!’ o
b4

64y =(x+3)

+3)
et EEL.
64

VICTORIA SCHOOL
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log, (x+3)~(log, y)(log,2) =2

log, 2
l +3 ...l x_z.__—_z
0g, (x +3)-log, ¥ o8, 3

log, (x+3)-‘38;l=2

log, (x+3)~log, 3 =2
log, (.x+3
Yy
(x+3) Y
y
(X+3)’ - 43
y

=2

x+3)

xtd)

64
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10 (c) (i) Differentiate Incosx. L m
-sin x
cosx
=—tanx

d
—Incosx =
dx

(i) State the principal value 9{ tan™ l; giving your answer as a multiple of 7. [1]

Principal value of tan™ 1 =-§- .

Y
A ]
1
1
]
!
!
'
I
-1
'
. 1
] ¢ !
p— - .t * ., x
0 r A S
6 4. | 6

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

curve, the x ayis, lines x=% and y=l.'

(iii) Using ypur results from (i) dhd (ii), or otherwise, find the area of the shaded
region, : e

(4]

' Arcu=rlanxdx+'-5-’-£1-,-1 ,
£ 6 4

£ Iro
——[lncosx]%+—l—2-

| B2

T 21 5
=—[lncos-—-lncos-—- +—_
4 "6 12

==lp—=+Ip—4-— .

22 e
! =llnz+2—’£
2 2 12

=2.04 units? (3sf)

’

>?>Q(
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A L-shaped structure, OPQ, can be rotated about O, OP and PQ measures S m and | m
respectively. OP makes an acute angle, 8, with the ground.,Given that L m is the shortest
distance from Q to the wall,
(f) showthat L=5cos&@~sin, 2]
PY
§=~—
cos S
PY =5co0s8

s;no=£l’i

PX =sin@

LL=PY-PX
=5cos0~-sind

(1) express L in the form Rcos(@+a), where R>0 and 0° < <90°, [4)

L =5cos8@-siné

= Reos(9+a)

= Rcosfcosa ~RsinOsina

Recosa =35 ([) Rsing =1 ...(2)

(1) +(2):  Ricos’ a+R'sin’a =5 +I*

R=16
=5.10 (3s6)
(2),  Rsina 1
()" Reosa 5
na ==
[
=13 i N
a n 5

=11.31° (2dp)

. L=510cos(0+11.3°)  (3sf, Idp)
VICTORIA SCHOOL 1SISAPRUAM2
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18
"= 11 (i) statc the minimum valuc of L and find the corresponding value of 8, (3}
_ Minimum £=0, when cos{+11.31°) =0
6+11.31°=90°
8=78.7° (1dp)
(iv) find the vathe of & when L =3, ) {2)

3=26cos(6+1131°) - .. .
3
2

g+1131°) =
cos(8+11.31°) "
af 3 :

= =53.96°
x=eos [75?) ’ ‘

6 +11.31°=53.96°
6 =42.7° (1dp)

(v) oxplain why the maximum valué of L is giol R, 1]

If L=R then 8 <0° Since 0°56<90f, Somaximum L2 R
[ Since 8 20° maximum L occurs when 6'=0° maximum L=5, ]

End of Paper .
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