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READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a soft pencil for any diagrams or graphs.

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

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of

angles in degrees, unless a different level of accuracy is specified in the question.
The use of an approved scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together and attach the question paper

on top of the scripts.

The number of marks is gwen in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 80.
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Mathematical Fornulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c=0,

_ ~b++b? -—4ac

2a

X

‘Binomial expansion

(a+b)" =a" +(’:)a”71b +[Z)a"‘2b2 +..‘+(n)a”"b’ +..4+B",
. : r

n ! - -
where n is a positive integer and | -} = LR wn~D).(n-r+1)
r) ri(n—-r) r!

2. TRIGONOMETRY
Identities

sin* A+ cos? 4=1
: se»c'2A=1+’can2 A
.cosec’A=1+cot® 4
sin(A4 % B) =sin Acos Bt cos Asin B
.cos(4* B)=cos Acos B ¥sin 4sin B

tan(Ad+ B) = t_a;nA__tanB
1¥tanA4tan B

o sin24 =2sinAcos A4
cos24 =cos? A—sin® A=2cos? A—1=1-2sin2 4

tan2A=ité%_
1-tan” 4

Formulae for AABC : _
- a. b c

sin 4 : sin B N sinC
a?=b%+c% -2bccos A

Areaof A = %.ab sinC
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(a) Find the smallest value of the integer a for which ax? — 8x + 3 is positive for all ‘
values of x. 31

(b) Theequation of acurveis y = x* + 25t 2xal.

Find the set of values of x for which y is a decreasing function. [4]

Without using a calculator,

. ST\ _ 1+/3
(i) showthat tan (—E =5 {2
| (ii) express‘ tan (i—;f) sin (%) in the form k(2 + \/§), where £ is a constant. [4]

E

ca .A.,,'.h. R . 1
Show that (tan A 4 cotA) secA =

sinA-sin3 A . (4]

n
In the expansion of (ax + i—) , the fourth term is ——8437-; and the coefficient of x% is 4

7593 % , Where a and b are constants. '

(i) Write down the value of n. : ‘ L ) (1]
(if) Find the value of the positive constant a. [51
J \
3

" Thedlagramabove shows part of the graph of y = [2x — p| + q. The y-intercept of the
“graph is '8 and its minimum y value is 3.

@) - Statethe value of . * [1]
(i) Findthevalueofp. - - ) 3]

Determirie the number of intersections of the liné y = —2x + 10 with the graph
y = |2x — pl + q, justifying your answer. [i]

AHS Prelim 2014 Add Math 4047 /01



( 2 )_
5 Express 3x12x°+3)—-4 .

o mpartial fraction.

7 A population of a certain type of bacteria, P, at time 7 hours, is given by P == ¥, =
P, is the initial number of bacteria and % is a constant.

The bacteria doubles in population every 7.5 hours. Given that there were agpr: -
100 bacteria to start with, find

(i) the value of £,

{it) . the approximate number.of bacteria that will there be in 2.5 days.

8  Theroots of the equation x2 — 2x + 49 = 0 are @? and 2 where @ > 0 and -

Given that the roots of x% + px + q = 0 are a® and B3, find the value of p o+ 1 ¢
p and g are constants.

®

(i)

‘Differentiate

in2x . .
S“;_x . Hence find, in terms of , the equation of the tan:. «
e i
sin2 .
curve y = SIMLY at the point when x= 7.
eZ—x

Find the equation of the curve which passes through the point (2, z) 2z v

-gradient function of —dl: tan? x +1.

dx

10 Water is leaking from a-cylindrical tank of radius 20 cm at the rate of 2500 cia’; , 4=

water is'added at the rate of 2000 cm’/s. -Find the rate-at which the water level +: '+ - -
is decreasing. :

- 2000 om’/s

2500 cm’/s

T AHSPreli W4 i b



11 () Find the value of k for which the line y +4x =k is a tangent to the curve y = x* — k. [4]

(i) A curve has the equation y =cos2x—3sinx where 0<x<rx.
Find the x-coordinates of the stationary points. g [31

12 - Solu‘tioné to this question by accurate drawing will not be accepted.
‘The diagram shows a quadrilateral ABCD where 4 is (6, 1), B is on the x-axis and C'is

(1, 3). The diagonal BD bisects AC at right angles at M and BD = % BM. Find

A 12, . -

A6, 1)
> x
(i) theequationof BD, - . [31
(ii) the x—coordinate of B, : . : [1]
(iii) the coordinates of D. . 3]

13 The table shows experimental values of two variables, x and y, which are connected by an
_.equation of the form. y = ab*, where a and b are.constants. - ’

x i 2 3 4 5 .
y 42 120 365 920 2700
(). Using graph paper, draw the graph of lgy against x. . R (31
3 (ii) Useyour graph to estimate the value of @ and of b. - [4]

(i) By drawing a suitable straight line on your graph, solve the equation 10° > =ab*.  [2]

Emd OfFf E’we:r

" AHS Prelim 2014 Add Math 4047/01
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Anglican High Schoel
Secondary Four Preliminary Examination

Additional Mathematics Paper 2 (4047/02)

Additional Materials: 8 writing papers 05 August 2014 2 hours 30 minutes

READ THESE INSTRUCTIONS FIRST
Write your name, index number and class on all the work you hand in.

Answer all the questions.

Give non-exact numerical answers correct to 3 51gmﬁcant figures, or 1 decimal place in the«
case of angles in degrees, unless a different level of accuracy is specified in the question.

The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers. Omission of essential
working will result in loss of marks.

At the end of the examination, fasten all your work securely together and attach the question
paper on top of the scripts. _ '
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 100.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? +bx+c=0,

_ —bxb? ~dac

X =

2a

" Binomial expansion

. e n n! mn=1..(n—-r+1
where #n is a positive integer and = = ( ). )
r) ri(n—r) r!

2. TRIGONOMETRY
Identities

sin? 4 +cos? 4=1
sec? A=1+tan’ 4
cosec?d=1+cot? 4
sin(4 + B) = sin 4 cos B £ cos Asin B
cos(A £ B) =cos Acos B ¥sin Asin B
tand*tan B
1+tanAtan B
sin24 = 2sin Acos 4
cos24 = 0052 A-sin? A=2cos® 4~1=1-2sin> 4
tan 24 =~__2ia_1_‘;4;
1—tan“ 4

tan(4+ B) =

Formulae for AABC v
o o a b e
sind  sinB sinC

q2 =52 +¢? —2bccos 4

Areaof A = —%ab sinC

(a+d)" =a" +L?)a"“b +(;)a"‘zb2 +...+[n)a""b’ o+ b
. r

2014°AHS Sec 4 Prel-Exams A Maths P2
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Answer ALL Questions

L. ‘The line Sy.'% 6x +2 meets the curve 3x* + 4xy — 4y> = 0 at the points 4 and B. Find the

coordinates of 4 and B. ‘ o B [5]
2. Solve the equation 3" +1=10(3%). [5]
- 2 .
_ 3. () . Show that ih{f‘ ):3—cotx. 2]
I dx |sinx} x
. | 2 (3 ‘
(ii)  Hence evaluate J; (Z cot x) dx. 2 {31
4. Given that (x — 1) and (x + 2) are both factors of the expression f{x) where
fo) =2 +mo — Tx + n, find the value of m and of n. Factorise f{x) completely, [5]
Hence, solve the equation f{x) =2 (x — 1)(x + 2). A o {31
5. Solve the following equationé, where 0° <x <360°.
i) . 2cosec’> =sin ' - _ [4]
i) Ssilfx+9cosx—9=0 - o 5]
6. . (a) If log, :'/?L——3logx J7=1og,(p—q), express p interms of g. (3]

" (b) ~ Given that a=log, 3 and b= iogz 7, express log, 21 -lj“log4 ? in terms of
aand b. - - : 4]
(¢)  Without using the calculator, simplify the following. -

(Y% + (x50 - x2) |
‘ ' L 3]
-1 ' | [

2014 AHS Sec 4 Prel Exams A Maths P2
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.- : Inthe diagram, not drawn to scale, 4, B, Cand F lie on a circle with centre, O.

BGOF , AGCD , BCE and FED are straight lines where FED is a tangent to the circle

at . : e
Prove that o :
(8)  LFCD=/£AFD,and - o K
(b) FC x FE =BF xCE _ 3]
D
8. On the same diagram, sketch the graphs of y = —l—lgw/xs ‘and y= :/IL for x>0. [4]
x
® Find the point of intersection of the graphs. 2]

(i1) = Calculate the area enclosed by thgcurve y = —I%\/xs ,y=3,x=5and x=8.

4]

9. (@ Thef\mctionfisdeﬁnedbyf(x)-=ci—dsinb§;. 3 o b

Given that the period of f{x) is 720° and 1 < fx) <3,
state the value of a, of b and of ¢. - \’ -
(b)  Sketch the graphs of y = |3 cos 2x| andjl =2 —%x on the same axes for 0 <x < m.
-Hence, state the number of solution for |37 cos2x| +2x=2x. [4]

2014 AHS Sec 4 Prel Exams A Maths P2 - o



10.

11,

12.

' (2) Find

\_ .
Given that the gradient of the tangent to the circle, Cy, at A(S, 2) is —% , find the

~ equation of the normal to the circle at 4.

* The circle, Cy, also passes through the point B(5, 6). R
Find the centre of the circle, C;. . . [3]
Hence, find the equation of circle, Cj. ! 31
A circle, C,, is formed when the circle, Cy, is reflected along the line y = 0.

Write down the equation of the circle, C;. {11

A gardener is going to fence off part of his garden

by using a piece of 19 metres long fence. The P

enclosed area is in the shape of a right-angled ,

triangle POR with PR = 8 m. g

Given that @is the included angle between the . $m -

sides PQ and PR,

i) show that 8 cos 8+ 8sin § =11. . 0 - R 2]
Hence, express the equation in the form R cos (8 — a) = C, where Cisan
integer, R > 0 and 0° < o < 90°. a 21

i1) find the possible values of 6. 31

A particle moves in a straight line with velocity, v m/s, given by v= t2 —8¢+15 where
¢ is the time in seconds, measured from the start of the motion. Its initial displacement
from a fixed point O is —6 metres.

~

| @) the values of ¢ for which the Iia}ticle 1s at instantaneous’ rést | 2]
(ii) vthe minimum velocity of the particle _ 2]
(b)  Determine the average speed of the particle in the first 7 seconds. 51
© Show that the particle does not return to its starting point. (13

. "2014 AHS Sec 4 Prel Exams A Maths P2
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12

- 13.- - The diagram, not drawn to;écéle, shows.the plan of a park, ABCDf " 50

- trapezium, with-CD parallel to BE. ABEF is arectangle and A5L" (5« =
Given that DE =102 metres, 4B =y metres, BC = 2y metres, CD = x incic

AF = Ymetres.
@) Express y interms of x.

e ———

(i) Show that the area of the park, 4 m?, is given by 4=7xv50 - x >

(iii) - -Determine the value of x that will give the maximum area.

4 Yym p 2ym C
E X m
3xm E ‘D
: r
:
F E

txx%x END OF PAPER *+*+*
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ANGLICAN HIGH SCHOOL
PRELIMINARY EXAMINATION 2014
SECONDARY FOUR
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Paper 1 31 July 2014
2 hours

'Additional Materials: Writing paper (10 sheets)

READ THESE INSTRUCTIONS FIRST
Write your name, index number and class on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.
" You may use a soft pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

" Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of

angles in degrees; unless a different level of accuracy is specified in the question.
The use of an approved scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together and attach the question paper

on top of the scripts.

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.

For Examiners’ Use

Question | 1 2 3 4 5 6 7 8 9 10

11 12 13

1" Marks

80
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(date):
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation )

For the equation ax® +bx+c= 0,

—b+b? —4ac

2a

X =

Binomial expansion

(a+b)" =a" + S P A a"2pt ..+ "larre +...+b",
1 2 r

n) n a(n—1).(n—r+1)

where n 1s a positive integer and | - =
ri(n—r)! r!

v

2. TRIGONOMETRY
Identities

sin? A+cos? A=1
sec? 4=1+tan® 4
cosec’ 4 =1+cot> 4
sin(A4+ B) =sin Acos B+ cos AsinB
cos(A+ B) =cos Acos BFsinAsin B
tan4 ttan B
1¥tan 4tan B
sin24 =2sin Acos A
c0s24 = cos® A—sin® A=2c0s? A—1=1-2sin> 4

tan(A+B) =

tan2A=-—2—tin—f;
I-tan® 4

. Formulaefor AABC - °
o a b c

sind sinB snC
a? =b% +c* —2bcoos A

Areaof A =%absinC

AHS Prelim 2014 Add Math 4047/01



1 (a) Find the smallest value of the integer a for which ax? — 8x + 3 is positive for all

values of x. (3]
_ . , 5,
(b) Theequationofacurveis y =x +Ex —2x+1.
Find the set of values of x for which y is a decreasing function. [4]
@ ax*—-8x+3>0
‘ (—8)2 —12a<0
12a > 64
a> 5§
The smallest integer a is 6.
(®) y=x +§x2 —2x+1
_ - 2
I @ =3x% +5x—2
. . dy
For decreasing function, ;— <0
X
3x% +5x—-2<0
Bx—1)x+2)<0
2N _113
—-2<x<—
3
2 Without using a calculator,
. ST\ _ 143
- (i) | sht?w that tan (—1—2- = 21
(ii)  express tan (i—’; sin (%) in the form k(2 + \/3—), where k is a constant. [4]
i Smy __ 2n+3n
.( ) tan (12 - tan( 12 )
. -—-tan(6_+4)
C tan%l—tan';t

- I3 3
1 tan;xtan-;

1
=

1
1—ﬁ

13
T V31

" * AHS Prelim 2014 Add Mach 4047/0f
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" an (Fsin(g) = 55 x3

(1+V3)(/3+1) .
3-1)(3+1)

1 % V3+143+/3
T2 3-1

=§(4+2x/§)
=2(2+V3)

1
==X
2

1
sinA—sin3 4

3 Show that (tan4 + cotA) sec4 = (4]

sinA cosA) 1
COsS A sinA COS A

(tan A + cotA) sec A = (

sin? A+cos?A 1

sinAcosA COsA
= 1 1
" sinAcosA ” cos A

1
sinAcos?2 4

1

sin A(1—sinZ 4)

1
sin A—sin? 4

n
4 In the expansion of (ax + -zb;) ,- the fourth term is -—8437-;? and the coefficient of x? is

7593 % , where a and b are constants.
(i) Write down the value of n. : [1]
(ii) Find the value of the positive constant a. - [5]

@ 4% term,r=3,n=6

E’i I, —( )(ax)"‘r( )
1= () w0 (3

n—3-3=0
.‘.n=6

‘AHS Prelim 2014 Add Math 4047/01



5
© Q) -
20a° () = ~84371
a3b3' = —3375
ab = -15

Yterm: 6—1r—1r=2
r=2

(g) (ax)* (Zb—x)z = 7593% x?

15a4(%) =75932

a*b?® = 2025
a?(—15)? = 2025
a*=9
~a=3 or a=-—3(reject, ."a>0)
y
R

0 /x

The diagram above shows part of the graph of y = |2x — p| + q. The y—intercept of the
graph is 8 and its minimum y value is 3.

(i) - State the value of q.

(1]
(i) Find the value of p. 3]
Determine the number of intersections of the line y = —2x + 10 Wlth the graph
|2x vl +q, Jusufymg your answer.

(1]
(i) q=3
(u) when x = 0 V= 8

IO pl+3

(- pl :
p=Sorp= —S(reject)

y = —2x + 10 is parallel to the Left-hand arm and y—intercept is 10 > 8,
if'intersects RH arm once, .". there is only 1 intersection.

AHS Prelim 2014 Add Math 4047/01
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3x(2x?+3)~4 .

6 Express 3e gz I partial fraction. 7]
3x(2x243)—4 _ 6x3+9x—4 fd
3x3-x2  3x3-x2 2
_6x3—2x2+2x%+9x—4 3x3—x%? )6x3+ 0 +9x — 4
B 3x3-x2 6x3 — 2x?
o g g ZXTHOx—4 +2x% +9x — 4
x2(3x-1)
2x*49x-4 A B c
Let x2(3x—1) x + x2 + 3x—-1
232 +9x—4=Ax(3x ~1) +BBx—1) +Cx* i
=BA+C)x*+(—-A+3B)x—B whenx =0, B =4
By comparison: B =4 whenx:-;-, §+3.— =
—A+12=9, ~A=3 P C=—7
9+C=2, ~C==7 whenx =1, 7=24+8—-7
~A=3
3x(2x%+3)—4 _ 3, 4 7
Therefore e 2+ Z + por v
7 A population of a certain type of bacteria, P, at time ¢ hours, is given by P = P,e*t, where
- P, is the initial number of bacteria-and % is a constant.
The bacteria doubles in population every 7.5 hours. Given that there were approximately
100 bacteria to start with, find
(i) the value of &, (2]
(i) the approximate number of bacteria that will there be in 2.5 days. [3]
6] P = P,ekt
200 = 100e75k
e775" =2
7.5k = In2

k = 0.092419 ~ 0.0924
P - 10080.092419x60

© .. =25599
C %~25600 _
* There were approximately 25600 bacteria

(i)

in 2.5 days.

AHS Prelim 2014 Add Math 4047/01"
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7

The roots of the equation x? — 2x + 49 = 0 are «® and 2 where @ > 0 and 8 > 0.

Given that the roots of x% 4+ px + q = 0 are @ and B3, find the value of p and of q¢ where
p and g are constants. [5]

Product of roots: a?f? = 49
aff =7 or aff = —7 (reject)

Sum of roots: a? + B2 =2

(a+ B =a®+p? +2ap

=2+2(7)
(a+p) =16
a+f =4 or a-+f = —4(reject)

Whena +f =4andaff =7

a® + B3 = (a+p)(@* —af + %)

L =42-7) |
=—20

aB3 =73 =343

New equationn: x2 + 20x + 343 =0

~p =20, q=343.

(i) Differentiate su;_xx . Hence find, in terms of 7, the equation of the tangent to the
e
2 .
curve y = SH;_XX at the point when x= 7. [4]

(i) Find the equation of the curve which passes through the point (2, 7) and has a

gradient function of % = ta‘m2 x+1. . | [3]

() ay _ 2e* cos2x + (sin2x)e’™

I O

_ 2cos2x +sin2x

2-x

S
‘sin 27«

2—r

" When x=7x, y= =0

Gradient of tangent = 220827 +sin 2z

2-r

e
2

2-z

e
= zen’—z

Equation of tangent: y —0=2¢"? (x - 7t)

l

T~2

y=2xe"" -2 o.e.

AHIS Prelim*2014 Add Math 4047/01. ~



20
i) d
? @) D —tan? x+1
dx
=sec’ x
y=jsec2xdx
= tanx +c¢

Atpoint (2, 7): 7= tan2+c
c=n—tan2 or c=5.32663...

y=tanx+7—tan2 or y=tanx+533

. 10 Water is leaking from a cylindrical tank of radius 20 cm at the rate of 2500-cm’/s and fresh
water is added at the rate of 2000.cm’/s. Find the rate at which the water level in the tank
is decreasing. [5]

. 2000 cm*/s

2500.cm’/s

W 2000-2500
Nett 4
=-500 cm’/s
Volume of water: V= 7zr2h
Since r=20, V=n(0)* h
= 4007
-‘ﬂf- = 4007
cdn
v _dv dn
dt dh dt
—500= 4007zxd—h
dt
a =—0.39788
dt
ili =-0.398 cm/s
dt

. Ans: Water level in the tank is falling at 0.398 cm/s. : : -

AHS Prelim 2014 Add Math 4047/01



11 (. Find the value of & for which the line y +4x =k is a tangent to the curve y = x* —k . [4]

(i) A curve has the equation y=cos2x —3sinx where 0<x<7x.
Find the x-coordinates of the stationary points.

(3]

@
(i) Giventhecurvey=x*—k ... @
d_y =4x
dx
Given tangent of the curve: y=-4x+k.......Q
Gradient of tangent =—4
4x° =—4
st . x=-1
Whenx=-1,
O=0, 1)'-k=—4C1)+k
] 2k=-3
k=—2
.2
- o (@)
(i) Given y =cos2x—3sinx A '

—=-2sin2x—3cosx
dx

For stationary points, L4 =0

—2sin2x—3cosx=0
4sinxcosx+3cosx =0
cosx(4sinx+3)=0'
cosx=0 or (4sinx+3)=0
x=Z or sinx:—-%(reject)

12 Solutions to this question by accurate dr:iwing will not be accépted.

- . AHS Prelim 2014 Add Math 4047/01 .
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10

The diagram shows a quadrilateral ABCD where 4 is (6, 1), B is on the x-axis and C is
(1, 3). The diagonal BD bisects AC at right angles at M and BD = % BM. Find

i
(i)
(iii)

®

- (i)

¥y
A

(1, 3)

A(6,1)

.the equation of BD,

the x-coordinate of B,

the coordinates of D.

Coordinates of M = (1 +6 , 3+ 1): (Z’ 2)

Gradientof AC= ——== —

Gradient of BD = %

. 5 7
Equation of BD: 2= x_L
q ¥ 2(x 2)
5 35
==
7 2 4
4y =10x—-27
When y =0, 0=10x-27
x= Z.Z.
10

—>

(3]
(1]
(3]

AHS Prelim 2014 Add Math 4047/01 -~
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BD=- LBM
@y 07
0D -0B - oM -L0B
2 2
oD =_loM -20B
2 2

!
(SR IEN

e
13
pa (s

*Alternative by similar triangle:
Let the coordinates of D be (a, b).
b 17
2 2
soob=7
4y =10x—-27
28=10a-27
10a =55

\]NI"“

13 The table shows experimental values of two variables, x and y, which are connected by an
' equation of the form y = ab”, where a and b are constants.

Y 42 120 365 | 920 2700
o @ Using grépﬁ paper, draw the graph of Ig y agéinst x. o -
(i) Use your graph to estimate the value of @ and of b. . _ "

(ili) By drawing a suitable straight line on your graph, solve the equation 10> =ab*.  [2]

AHS Prelim 2014 Add Math 4047/01
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4 uih—!g—s-r-__;._...__.._..w.__w.._. .\.__t.,...,,._w\. ,.‘..‘_'..-,,,..‘..\.,_.-,. ST .—.\. W A e sme o e+ 15 seman s

-y=ab"
lgy=Ilga+xlgh

-Plot 1g y against x. |
x 1] 2 3 4 5 |
y 1.62 2.07 2.56 2.96 3.43

From the graph,

Iga=1.15 \
a=14.1

- 1gp_296-L15
. 4-0 |

=0.4525 | |
b=283 - | N \

y___102-2x \

lgy=2-2x ‘ | |

From the graph, x=0.3 ' |

Emnd Of Paper : D |

. . AHS Prelim 2014 Add Math 4047/61
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ANGLICAN HIGH SCHOOL
SECONDARY FOUR PRELIMINARY EXAMINATION
Additional Mathematics Paper 2 (4047/02)

Additional Materials: 8 writing papers 05 August 2014 2 hours 30 minutes
Solutions
1. The line 5y = 6x + 2 meets the curve 3x” + 4xy —4y” =0 at the points 4 and B. Find the
coordinates of 4 and B. . [5]
Solution:

Given: 5y =6x +2

6 2
=-xt-
YTEXETS ®

sub @ into 3 +4xy —4y* =0 )
2 6 2 6 2.2
3x +4x(§x+g)-—4(§x+§) =0

2,202, 8  4036.2,28 4.
3x+ 5 X +sx 4(25x +25x+25) 0
2,2¢ 2, 8 . 185 9 16 _
R AT e S rE iy
51 2 56 16
.—.x — — —— —
25 25 25
512 —56x-16 =0
= Z(E56) + V(£56)* ~ 4 SD(-16)
2(51)
S6 + 80 56 —- 80
102 102
136 24
102 102
4 4
3 . 17
Sub.x=-§into® : » or sub x_;—%into_@
6,4, .2 6, 4..2
“s(3)*5 | y=s(=37)*3
2
=2 v _'I;
Ans: A(‘%: 2) and B(_% , ;2; ) Accept 4(1.33,2) and B(—0.235,0.118)

2014 AHS Sec 4 Prel Exams A Maths P2



2. Solve the equation 3" +1 '=,'1'0( ’). [5]

Solution

3= 1 1=1007)

53;+1=10 (")

i ol
3+3% =1o(32-V)
10'(32X)_ 3% _3-0

Let u=3"

104% —u~3=0
(su-3)(2u+1)=0

U=

3% =

Wiw n|w

In3* =In>
5

x1n3=1n§—
5

x=m§+m3
5

=-0.46497
=—-0.465

3 =- 5 (Nosolution)

2014-AHS Sec 4 Pref Exams A Maths P2 I ’



2
3. @) Show that g;ln[ a J:E—cotx.

sinx x

: 2
(i1).  Hence evaluate _[1 ~ %cotx dx.

2]

(3]

27

::Solution ALTERNATIVE
@
4, J 1 ((sm)@x)_(xzstx)
2 . - -
ih{ x ]: i(ln x? —Insin x) & [_xi] (sm x)2
dx sinx sin x

de—(ZInx—]nsinx)

= 2(l] - _1 | {cos x)

X sm x

2
=—-—cotx
x

2. si112 x

sin x 2xsinx—x2 cos x
x

x sm”“ x X

2 cosx

x sinx

2
=——cotx
x

_sinx{2xsinx | sinx 2
) 2 2

|

(1)

JZ (g—cotx)‘dx={ln x ]
I \x sInx |,

f %d’C— fcotxdx:(hl_(_z_i)_ln_@l_

sin2 sinl

[2inxf - [ cotx dx =1.3087

(2 -2mn1)- | cot x dx =1.3088

fcotxdx.—.zmz-laom

S =0.077594 .

Z4 o 3 A
—cot x dx=—x0.077594
4 4

1

=0.0581955
=0.0582

. 2014 AHS Sec 4 Prel Exams A Maths P2
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4. Given that (x - 1).and (x + 2).are both factors of the expression f{x) where
S =2x+ mx* —Tx+ n, find the value of m and of n. Factorise f{x) completely. [5]
Hence, solve the equation f{x) =2 (x—1)(x + 2). 3]
‘Solution:

Let 28 +mx’—Tx+n=(x—1)(x+2)2x+c) OR  Givenfx)=2x" +mx’—Tx+n

Therefore, L) =2 ~Tx+6

Ax)=(x—1Dx+2)2x—3) =(x— (x + 2)2x-3)

= +x-2)(2x+¢) 1 “and f1)=0
| 201 +m(1)*-7(1) +n=0
coeffofx: —-T=c-4 l - m+n=5......0
c=-3 ; Given f{-2)=0
., | 2(=2) + m(=2)* - 1(=2) +n=0
coeffof x> m=c+2 | Am+n=2 ... @)
=-3+2 l @-0, 3m=-
=—1 : ' m=-1
| Sub m=-1into @,
constant : n=-2¢ | ~-l1+n=5
=-2(-3) : n=06
=6 | By inspection
l
l
I
i

Given: fX)=2x-Dx+2)
(= D+ 2)2x—3) = 2(x— D)(x+2)
(=) +2)(2x~3) =2 (r— 1)(x+2) =0
(= 1)( +2) [(2x—3) 2] =0
o (- DE+2)2x-5)=0
(x=1)=0, (x+2)=0, @x~5)=0

-5
x:l, X="2, x:;

- 2014-AHS ‘Sec 4 Prel Exams A Maths P2



5. Solve the following equations, where 0° < x <360°.
1) 2 cosec’ g = sin ’Ec
i) Ssin®x+9cosx—-9=0
= Solutien:
) 2 cosec?Z =sin > [0°< £<180°%
, 2 2 2
s x
sinzX sin 2
2
sin’z =2
2
- sing =32
no solution [+ Y2 > 1]
ii) 5sin®x+9cosx—9=0 [0° < x < 360°]
5(1—cos’x) +9 cosx—9=0

5—~5cos’x+9cosx—9=0

5cos’x—9cosx+4=0

(5cos x4)(cos x~1)=0

4

cos x =< or cosx=1

x=36.869°, 360° - 36.869°

x=0°,360° (all rejected)
~36.869°, 323.131°

~36.9° ,323.1°

(4]
[3]

2014 AHS Sec 4 Prel Exams A Maths P2
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6 (@) If log, —= \/__ 3long_ log . (p —q), express p intermsof q.
qg

Solution
éa)
P

logxﬁ—ﬂogxf log(p )

3
log, £~ log, 2 =log,(p-q)
q2
3
log,| -+ q2 |=log,(p-q)

(3]

2014 AHS Sec 4 Prel Exams A Maths P2 . -



6 (b) Given that a =log, 3 and b=log, 7, expréss logy 21+ logy4 ? in terms of

a and b,
Solution

- 6b)

log, 21 +logy £7§ =log,(3x7)+ (10g4 2% —log4 7)

Lo (logp2* logy7
=log, 3 +log, 7+(ng _ 082 )

logy4 log, 4

4log,2 log, 7
=log23+log27+[ %82-_ 082 ]

log, 22 log, 22

vt el )

2log,2 2log,2

C—avb+2-1p

=2+a+lb
2

Or

16 log, 1—76‘
10g2 21+1logy —7-" =log,21+ Togat

=logy 3 +logy 7 +§(10g2 2*—logy 7)
=log, 3 +log 7+2—%log27
=log;3+2+>log, 7

==a+2+-1-b
2

2014 AHS Sec 4 Prel Exams A Maths P2
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6. (c)  Without using the calculator, simplify the following

21 .
(*Vx + 1)(x10 —x?)
o ¥Yx-1

Solution:

6) (1%+5 1)(x10 - x) _(Yx+ 15>(x2)(x56—1>
x—1 x—1
_ (%) - 1(xd)
B 3 x—1
_ (V= 1(x?)
5
2

x—1
=X

(3]

2014-AHS Sec 4 Prel Exams AMaths P2. . -
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In the diagram, not drawn to scale, 4, B, Cand F lieon a circle with centre, O.
BGOF, AGCD, BCE and FED are straight lines, where FED is a tangent to the circle
at F.

Prove that

(@)  LFCD=/AFD, and [3]

(b) FCxFE=BFxCE [3]

Solution

Y

®

LDFC = ZFAD (Alternate Segment Theorem / Tgngent Chord Theorem)
ZCDF = /ADF (Common angle) B

Triangle CDF and triangle FDA are similar (AA property).

Hence LFCD = ZAFD .

ZBCF =90° (Angle in a semicircle)

ZFCE =90° (Sum of angles on a straight line)

4BCF = /FCE

. £FBC = /EFC (Alternate Segn1c_:nt"f'11e0rem~/- Tangent Cliord Theorem)

Triangle BFC and triangle FEC are similar (AA property).

BE _FE
FC EC

BF x EC=FExFC

Hence FCx FE=BF xCE .

2014 AHS Sec 4 Prel Exams A Maths P2
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- 8. On the same diagram, sketch the graphs of y - ;lg\/;g and y = for x>20. [4]

A
I

(1) Find the point of intersection of the graphs. 2]

(i) Calculate the area enclosed by the curve y = 11—6\/)55 , y=3,x=5 and x=8.

‘Solutien [4]

yo LV

16

o]\ /

O P

Therefore the point of intersection is (4,'2)

. : - 10
- . 2014 AHS Sec 4 Prel Exams AMaths P2 -~ ) T T



8(ii)

x¥8

=(§lg (8) —3(8)) R (75% (5)s —3(5))
~11.868681

~11.9 units®

Or Area= [} (lis xf) dx—3(8—5)
A
= [;g xz]5 -9
= (33(8)2 —38(5)2) -9
=20.868681 — 9 |

=11.868681

~11.9 units’

2014 AHS Sec 4 Prel Exams A Maths P2
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9. (a) The function fis defined by f{x) = c —a sin bx.
Given that the period of f{x) is 720° and -1 < fix) <3.
State the value of a, of b and of c.

(b)  Sketch the graphs of y = |3 cos 2x| and y = 2 —%x on the same ax¢ - «

Hence, state the number of solution for |3 7 cos2x| +2x=2n.

Solution: For fix)=c—asin bx
(@) a=%2, Given period of flx)=720° .. b=36(" -
1
=2 =3
2 Given: -1< flx) <3. . g=amphivi
- v
=2
¢ = max value
. =3-2
f(x)=1-—28in; ‘ =1
(b) Given: y=]|3cos2x]| andy=2——%x for0<x<m.
Asy
3’Nf = |3 cos 2x]| ; . E
\\
§ y
. \ X
-
0 " |

I3mncos2x|+2x=2m.
{3 cos 2x] +,-.f;_x_=. 2
3 cos2x| = 2—-%):

Number of solution =4

2014 AHS Sec 4 Prel-Exams A Maths P2 .
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10.  Given that the gradient of the tangent to the circle, Cy, at A(5,2) is —% , find the

equation of the normal to the circle at 4. [2]
The circle, Cy, also passes through the point B(5, 6). Find the centre of the circle, C;.
(3]
Hence, find the equation of circle, C;. [3]
« A circle, Cy, is formed when the circle, Cy, is reflected along the line y = 0.
Write down the equation of the circle, C;. 1]
Solution:
. 1 5
Gradient of normal= —+— = "
(-3 NER B
Equation of normal: AR DA
5 LN
~2=2(x=5 N
y-2=2(:-9) | EEANuE
5 X 17 N
= —x—— . PN
Y=4"" I 5
N . . 24+ 6 i / . \\\\ > \
Mid-point of (5, 2) and (5, 6) = (5, 5 ) "
/ [
= (5’ 4) =2 ) 748 O
Perpendicular bisector of ABis y =4 - e

The perpendicular bisector will intersect the normal at the centre of the circle.

Consider the intersection of y =4 and yz-fix—%]
4=2, 1
4 4
5 33
—_X=—
4 4
33
x=—
5

Centre of tﬁe‘circle' is (§52’ 4)

, g 2 -
Radius of thecircle = \/(5 —355) +(2-4)

164

25

2014 AHS Sec 4 Prel Exams A Maths P2 . 13



38

Equation of Circle, C;:

(-2 -9 (J:)

(x_?’si)l(y_z;y:‘_@.

25

Equation of Circle, C, :

2
(-2 tprap 122

25

Accept 5x7+ 537~ 66x— 48y + 265 =40

Accept Sx ¥ 557 — 66x +40p +265=0

2014 AHS Sec 4-Prel Exams A:Maths P2
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11. A gardener 1s going to fence off part of his garden
by using a piece of 19 metres long fence. The
eﬁc-losed.:area 1is in the shape of a right-angled 6
triangle POR with PR =8 m.

- -—~@Given that @ is the included angle between the o

sides PQ and PR,

i) show that 8 cos 8+ 8sin § =11. Q R [2]

Hence, express the equation in the form R cos (6 — o) = C, where C is an

integer, R > 0 and 0° < o0 < 90°. [2]
1) find the possible values of 6. 31
P

Solution: )
i) a=28cos 6 ";

b=8sin 4

am 8m
8cosf+8sind +8=19
8cos @+8sin & =11 (shown)

o bm R
(V87 +87) cos (9—tan ' 3) =11 [45°< 0-45°<45°]
V128 cos (—-45°)=11
8v2 cos (6—45°)=11
i ' oy 11
" ii) cos (0—-45°%) = T8
0—45° ~~13.524°, 13.524°
6 ~—13.524° + 45°,13.524° + 45°
~31.476° , 58.524° .
C=31.5° . ,585%
~ Ans: the possible values of § ~31.5°, 58.5°
15
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12 A particle moves in a straight line with velocity, v m/s, given by v= t2 — 8 +15 where ¢ is
" the time in seconds, measured from the start of the motion. - Its initial displacement from a fixed
point O is —6 metres.

(a) Find )
@) the values of ¢ for which the particle is at instantaneous rest ‘ 2]
(i1) the minimum velocity of the particle {2]
b) Determine the average speed of the particle in the first 7 seconds. {5]
(c) Show that the particle does not return to its starting point. 1
Solution

(a)(1) At instantancous rest, v=0

2 _8r+15=0

(t-3ft~-5)=0

t=3s ort=>5s

(a)(i)) At maximum / minimum velocity, a =0

dv
a=—
dt
=2t-8
a=
2t—-8=0

2
Check for max / min, Et—;i =2>0, ¢t =4 s gives minimum velocity.

Minimum velocity,
v=(4)* -8(4)+15=—1'm/s
) Displacement, s= J. vdt

s=[(*~8t+15)dt

Lo ap +15t+c.
3
When ¢ =0, s=-6, therefore —-.6=%(()’)3 —4(0)2 +15(0)+ ¢, and c=—6

Hence s=%t3 —4¢% +15t—6

: ) 16
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Time, ¢ (sec) | Displacement, s (m) | Distance travelled (m)
0 -6 _
| 12 12—(~6)=18
2
10— 12— 10%):1£
3 3 3
7 1
17~ 171—(103)=63
3 3 3 3
ey
J ] ] L] i
5=-6 5=0 s=105 s=12 s=17;
t= 0 t=5 (=3 =7

Total distance travelled =18 + 1l + 6g
) =26 m
Average Speed = %ﬁ
=3% or 37143 ~3.71 m/s

(c) At the second turning point, the displacement, s = lé—m. The displacement increases

after that, and never becomes —6 m. Hence, the particle never returns to its starting
point.

2014 AHS Sec 4 Prel Exams A Maths P2 - T -17
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13. = The diagram, not drawn to scale, shows the plan of a park, ABCDEF. BCDE is a
trapezium, with CD parallel to BE. ABEF is arectangle and ABC is a straight line.
Given that DE =102 metres, 4B = y metres, BC = 2y metres, CD = x metres and
AF =3 metres.

1) Express y in terms of x. [2]
(11) Show that the area of the park, 4 m’, is given by A =7xV50 —x? 2]
(i) Determine the value of x that will give the maximum area. [5]
A ym p 2y m C
E x m
3xm E D
E 10V2 m
F E
Solution
2
6] (2 y)2 + (2x)2 = (1 0\5) (Pythagoras’ Theorem)

4y* +4x* =200
4y =200—4x"
y= 50—_x2 (r>0)

@) A=G2)0)+ % (x +3x)(2y)

“ ‘A'v-—'-3)9)+‘4xyb
=Ty -

~ 73950 — x2

2014 AHS Sec 4.Prel ExamS‘A Maths P2-

18



13(ii)

X

When - —
dx

Not
necessary to
prove

A

0

1
% =7V50—x2 + 7{%)(’50 ~x? )—5 (—2x)

| .7\/5—0——):2‘ + 7){%)(50 - xz)% (~2x)=0

2
Ws0—x2 -1 _g
o 50 — x?
2
TIN50 5% = 1%
50 — x>
2 x2
V50—x% =
5O~x2
50 — x2 = x2
2x% =50
x2 =25
x=5 or x=-5 (NA)
x Shightly < 5 5 Slightly > 5
d
—A >0 0 <0
dx _

13(iii)

dd4
Or sketchof — |~

X

\

Or

1
M 1502 +7x(l)(50-x2)_7(— 2x)
dx | 2

=7(50 — x%)" % (50— 2:7)

When E=
dx

0

1
7(50 — x2)"z2(50~2x%) =0

=

(50-2x) =0
2% =50
2=25

x=5 or x=—5(NA)

2014 AHS Sec 4 Prel Exams A Maths P2
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