





























































































































































































































































































































































































































































































































































































































































































































Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 235



Free Tuition Listing @ 99Tutors.SG

124

Let coopdinates f Q be (o a® ~ 6+ 11).
Gradient PQ =-2
@’ =Ga-+1i-2
23 =
a'=6a+9==la+b
o' —da+3=0 N
(a=1u-3)=0

-2

a=lor o =3{reject as thisis the value of x for polnt P}

¥ ~coordinate of @
F—6+11=6
£(1.6)

12i5

Toetelarca of shaded region
> S
=(lx6)+£ ¥ —6r el dr

» - P
=6+[—3—-3.t.‘+ilx]

{]
n6+[{9-—2?+33}'~(§--3+ll)]

2
=§2~
/ 3

13

2¥ =27 -7
2y -82" +7=0
1i* 811+ 7=0

135

W -8+ T=0
=7 ~1y=0
wr=Toru=1t
B=Tor 2°=2°

xa%%w' x=0

x = 2.8(1dp)

13

u -Buthk=0"
(—8) — (K <0
o =4k <@

k>14
Therefore, the equation hgs ne solution if & >16.

i4i

¥+ )P —2x—6y+35=0

PR B Y- ma . ﬁ2+3=
|

Cenire, A = (6,3)

rmﬂr:sn-ﬁ_ﬂ
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141

x4+ y* ~12x-6p+38
= 3% +47 ~ 1 2(3) - 6(d) +35

={
Thereforc the poini P lies on ().

143

COradieat AP
4-3

3%
1

-
== e

3
Gradient of tangent; 3

Equation of tangent is
y=mxtec
I=34)+v¢

r=-2

y=3x-9

( 1div

Fiflv

4y =—3%—48
~3x 48
4

Ve

Gr ad?e’u = —E

3

Gradient of diameter EF(tangent) =.‘;. .

X
yE—tc

2‘.:4{—“%24.‘!

~35-48 _dxr 14

3 33
Oy 144 =161+ 356
X =~f
2 k4 .":-ﬂ:E-}--].E'
3
y=-6
¥
C

,(—z HC8) 2+(~6)
2. "2 J
=("j.'—2:|
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“TRadius
= J(-8+5) +(~6+2)

=5

Y 1

Total
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SERANGOON GARDEN SECONDARY SCHOOL
© Vision: Critical Thinkers, Thoughtful Leaders
Mission: Love to Learn, Learn to Lead

i PRELIMINARY EXAMINATION 2017

CANDIDATE : - T
NAME : -

.' REGISTER |
i | NUMBER
ADDITIONAL MATHEMATICS 4047/01
Paper 1 g 23 August 2017
Secondary 4 Express 2 hours

1200 — 1400

Additional Materials: Writing Paper

READ THESE INSTRUCTIONS FIRST

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

You may use an HB pencil for any diagrams or graphs.

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

AnsWer afl questions

Dnusswn -of essential working will result in loss: of marks :

The use of an approved scientific calculator is expected, where appropnate

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 =, 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 of the marks for this paper is 80.

Areas for Improvement
Error Penalty Qn. No.(s)
Accuracy of non-exact answers -1
Missing/ wrong units -1
Presentation/ Not using ink -1
FOR MARKER'’S USE
Name/Signature of Parent/Guardian Date 80

I
This if 6 prinmted pages and ¢ blank page.

Setter: Mr Ng HJ Vetter: Ms Tay HY
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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation
For the equation ax® +bx+c=0,

_=bt -\r"lgu ~4dac
2a '

(a+b)' =a" +G1)a”'lb + (Z)a"'zbz + ...+(n)a""b’ ST

Binomial Theorem

r

__n nr=-D..(r-r+l)
_—(n—r)!r!_ r!

n
where # is a positive integer and ( )
-

2. TRIGONOMETRY

Identities
sin® 4+cos’ 4 =1.
sec’ 4 =1+tan’ 4.
cosec’4 =1+cot> 4
sin(4+ B)=s1n Acos B + cos Asin B
cos(4 £ B) = cos Acos B Fsin Asin B
tan 4 + tan B
1¥tan Atan B
sin24 = 2sin Acos 4
c0s2A = cos* A—sin* 4 = 2cos* 4—1=1-2sin> 4
2tan 4
1—tan® 4

tan(4 + B) =

tan24 =

Formulae for AABC
a b c

sind sinB sinC

a*=b*+c*—2bccos A.

A= lbcsin A
2

99Tutors.SG | Page 241
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3

Answer all the questions.

I Find the range of values of & for which the line y = kx—2 meets the curve

y: =4x-x".
Hence, describe the relationship between the line and the curve if £=1. 1]

2 O Sketch, on the same diagram, the graphs of y=’x’—l and y=lx2 —-2x!,

including all the important features of the graphs and the intersections with
the x- and y-axes. (4]

(if)  Hence, determine the value of g such that the equation
Ix]—,xz —-Zx‘ =a+1

has exactly one solution. [1]

3 (@ State the values between which each of the following must lie:
(®) the principal value of sin™' x, [1]

(ii) the principal value of tan™" x. [1]

(b}
yé

] | A S

i b T T BT, B | S S —

e =
=2 7 x
24 2
t
i
1
1
H -]
i ~
]
1
i
]
abn T
The diagram shows part of the graph of y = atan(bx).
(i) Find the value of each of the constants @ and b. 2]
gt Find the gradient of the curve at x = %— (2]
4 The quadratic equation x* +mx+2m =0, where m is a non-zero constant, has
roots & anc o tion with roots % and E [4]
yij a
[Turn ever

SGS/A Maths/4Exp/2017/PRELIMS/4047/P1/QOP
99Tutors.SG | Page 242



Free Tuition Listing @ 99Tutors.SG

5  Variables x and y are such that, when e” is plotted against x*, a straight line

passing through the points (0.2,1) and (0.5,1.6) is obtained.

0

@ Find the value of e’ when x=0.

(i) Express y in terms of x.

6 (a) ® /For what values of x is log, Jx+1)(2—x) defined?

(i) Differentiate In/(x + )2 - x) with respect to x.

h

)  Solve the equations 9” +5(3” —10)=0.

®  If 2’ +y* =1lxy, show that lg(x~y)=algx+blgy+lgc, where a, b

and ¢ are constants to be determined.

7 A circle has equation x* + y? —4x—8y =25.

(@ Show that the radius of the circle is 3J§ units and state the coordinates

of the centre of the circle,

(i) Determine whether the point (8, 8) lies inside or outside the circle.

(i) C and D are the points where the line y + 2x = § crosses the circle.

(a) Find the coordinates of C and D.
(b) Show that CD is a diameter of the circle.

SGS/A Maths/4Exp/2017/PRELIMS/4047 99Tutors.SG | Page 243
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(3]

(5]

(4]

2]

(3]
(1]
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s
8 & . Prove the identity
sinfeos® @ = %(1 —cos46). 3]
@)  ‘Henge,
() show that
5 E fa
Esin’ﬂcuslb"c’aﬁzl!£+£ ; {3]
813 8

(b} solve, for 0° <8 <180°, the equation

smlﬁm?3=l—lﬂ. 4]

9 A particle moves in a straight line, so that, ¢ seconds after passing a fixed point 4
on the line, its velocity, v m/s, is given by

v=pt? +qt+24,

where p and g are constants. When ¢ =1, the acceleration of the particle is
-4 m/s”. It comes to rest at a point B when £ =4.

(i) Find the value of p and of g. (4]
(i) Find the distance 4B. [3]
10 The equation of a curve is y = f(x), where f(x) = s
a r=r G+2)(x-3)
()  Express £(x)in partial fractions. 2]
(i) Hence find f'(x) and determine if y = f(x)1is increasing or decreasing. 3]
6  3x+1

iij) - Fi —_—_x. B3]

() Find | G+ 2)(x—3)
[Turn over
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6
11 ®) By considering secé as (cos 9)" , show that
Edg(sece) = csoi:f{? . [2]
(i) The diagram shows a main straight road joining two towns, P and 0,

10km part. An ambulance is at point 4, where AP is perpendicular to PO
and AP is 2 km. The ambulance wishes to reach the hospital at O as
quickly as possible and travels in a straight line along a rocky road to
meet the road at point X, where angle ZPAX = 8 radians.

.y

&
% 10 km e

The ambulance travels along AX at a speed of A10kmh" but on reaching
the main road, it travels at a speed of 6 kmh™' along ¥0.

(a) Given that the ambulance takes T hours to travel from 4 to O, show
4]

(13) Given that € can vary, find the distance PX for which T has a
] stationary value. {51

END OF PAPER

SGS/A Maths/4Exp/2017/PRELIMS/4047/1/QP
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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation
For the equation ax® +bx+c=0,

-b+ J1’:"_'—4czc

X =

(a+b) =a”+( J " 1b+( J "‘zbz+...+(n)a""b’+...+b",
r

Binomial Theorem

_n(n=1..(n—r+1)
(n r)'r' r!

where n is a positive integer and

2. TRIGONOMETRY

Identities
sin? A+cos’4=1.
sec’ 4 =1+tan’ 4.
cosec’A -"l+cot A
sin(4 + B) = mnAcosB + cosAsmB
cos(A * B) = cos Acos B ¥ sin Asin B
tan A £ tan B
1¥tan Atan B
sin24 =2sin Acos A
c0s24 =cos>A—sin’ 4 =2cos’ 4-1=1-2sin’ 4
2tan 4
1—tan® 4

tan(4+ B) =

tan24 =

Formulae for A ABC
a b ¢
sind sinB sinC’
a’ =b* +¢* —2bccos A.

A= lbcsin A.
>

99Tutors.SG | Page 247
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Answer all the questions.
Itis given that f{x)= 2% +ax? +bx+6 has a factor of (x +2)and leaves a reminder of
15 when divided by (2x ~6).

(i) Find the value of gand of 5. 4]

(iiy Solve f(x)=0, leaving your answers in exact value. {3]

' (iii) Hence, solve the equation 8 V' ~4 y% —9y +3 =0, leaving your answers in exact
value.. (2}

7
(i) In thebinomial expansion of (x +£) , where kis a negative constant, the ratio of
. x

the coefficients of i and x’is 15: 1.
X

. (a) Show that k= -3, , : [3]

(b} Hence, find the coefficient of x in the expansion of (l - —;-xz J(x + E) . [2]
X
(i)  Inthe binomial expansion of (1 + bx)", the first three terms are 1 + Zx + c91 ¥+,

‘Calculate the value of # and of b, = [6]

(a) The diagram below shows a conical cup with slant height and diameter being
12 cm each. There is a tiny spider atC . Given that the spider climbs at a constant

speed of 8- SJ— cm/s, find the time, in seconds, taken by the spider to climb up

along CM , giving your answer in the form a3 + b where qand b are integers.

You may assume that the spider is of negligible size. [4]
12 cm
A M B
12 cm
C
(b)  Find the value of k, given that 125* =3/25v5 and kis a fraction. (3]
SG8/Add,. MathematicedExp/201 7/Prelim/4047/PZ/QP [Turn Over
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In the figure below, UV = UW and the line UY is a tangent to the circle at the point U.

4

VX is produced to meet the tangent at point 7.

x

hET TS

FR
/

Prove that
() VWis parallel to UY,

(i) AVUYis similar to AWXU, .

Giy  VUP= WX x VY.

_16(x-1)

. |
. Find [——m—dk .
O J(ax-17
' d| 8x+4
‘(ﬁ) ;.ShOW that "d:{ .Jd.x I

Hence, evaluate jz Y dx giving your answer correct to 4 significant
i J g :
@ 1 fax-1y

figures.

(i) Itisgiven that a curve has an equation y = (x + 2)3 (x— k), where kis apositive "
constant. Find the x - coordinates of the stationary points of the curve, leaving

Jlax-1y

your answers in terms of k where necessary.

(i) Deatermine the nature of each of the stationary points found in (i), showing

your working clearly.

SG8/Add. Mathematics!d Exp201 7/Prelin/ 04 T/PZ/IQP

99Tutors.SG | Page F49
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The table below shows the experimental values of xand y which are known to be related

by the equation ya” =b+1, where @and b are constants. It is known that one value of y
has been incorrectly recorded.

x I [ 15 [ 2 T 25 [ 3 [ 35 | 4 ]
y | 38 29 | 22 | 15 | 13 T 1 1 077 |
()  On graph paper, plot lgyagainst xand draw a straight line graph, {3]
(i) Use your graph to
(a) estimate the value of gand of b, (4]
() identify the abnormal value of y and estimate the correct value of it. [2]
(iii)  On the same graph paper, draw the straight line representing the equation
y=10%%"%1 and hience find the value of x for which the two lines intersect. (3]
A playground PORS is formed by two triangles, APOR and APRS , where PQ=16 m,
PR=14 m, PS =12 m, ZRPS = x radians, x <7 and Z8FQ = —g—
The area of the playground is 4 m?% " ;
8
12m
P
0
f} Show clearly that 4 =112cosx +84sinx. [3]
(ii) Express 4in the form Rcos(x—a)where R>0 and 0<¢ <12r—. [4]

(i) There are two contractors who worked on estimating the area of the playground.
Contractor A concluded that the area of the playground was more than 160 m? byt
Contractor B disagreed. Explain whether you agree with Contractor B, stating your

reason clearly. [2]
(iv) Findthe > =~ = "~ trea of the playground was 130 m% 2]
SGS/Add. Mathematics/4Exp/2017/Prelim/4047/P2/QP [Tum Over
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9  The diagram below, not drawn to scale, shows a trapezium ABCD in which 4D is
parallel to BC and AB is perpendicular to BC and AD . The coordinates of 4and Care
(-1, 4) and (31, —2) respectively. 4D cuts the x—axis at £. The gradient of 4B is 2.

Y

|

|

£
S
] # o,

s,
A=, 4]6

] \
] - il
E

)
-
(&% |
|
i
B
v
-

- B
(i) Find the coordinates of Band £ . [5]
@Gi) Giventhat 4E: ED is 2:3, find the coordinates of D. [2]

(iii) Find the area of trapezium 4BCD. 2]

(iv) Fisa point onthe line BC such that ABFE is a thombus. Find the coordinates
of F. (3]

10 The diagram below shows part of the curve y = sm{zx + %] The straight line, /,is 2

tangent to the curve at x -—-% . The points P and O are on the x- axis.

& X
{
Find the
(i) coordinatesof P and O, 3]
(i) - equation of the line 7, [4]
~ L
‘iify sum of the.areas of the shadad rf:pfuns, [5]

|
wivor OF PAPER

SGS/Add. Mathematics/4Exp/2017/Prelim/4047/P2/QP
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Serangoon Garden Secondary School

BP/2017/253

Prelim Exam 2017
Sec 4E Add Maths (Paper 2) .
| Qn Saolution | Marks |
18| =22 12 4 brt6
Since (x +2)is a factor, /(-2)=2(=2)* +a(~2)* +5(-2)+6=0
- ~16+4a~26+6=0
. 4g-2b=10-—ammeee {1) M1
F3)=203) +a3)? +b(3)+6=15
54+9a+3b+6=15
9a +3b=—45 Mi
a=-2and b=-0 Al Al
1(i) Fx)=2x>-2x*-9x+6=0
(x+2)(2%% +kx+3)=0
Jof +4x* =252
k=-6 -
(x+2)2x° ~6x+3)=0 M1
f 2 5 .
- 4+ - 4 :
iod o x=2COENEES-42)0) 24
2(2)
3§ A2 for
x=—2 ur:c=3_'£ all three
2 ANSWCTS
1G#) | 8,3 _4y2-9y+3=0
16y° —8% 18y +6=0
202y)° -202y) ~9(2y)+6=0
Consider 2y = x M1
3443
2y=~2 Or 2y=——
y==lo0ry= -\/3— all three
g answer_s_,
Total for Q1 | 9m

99Tutors.SG | Page 252



Free Tuition Listing @ 99Tutors.SG BP/2017/254

99Tutors.SG | Page'253



Free Tuition Listing @ 99Tutors.SG

BP/2017/255

2
2(i)(=) [ ﬁ:]?
X+—
&
2 3 4 { M1
=Fx +7C (x) ( ) 7C2(x)5(£] +7C3(x)4(-[-c-) +7C4(x)3(£J +
X x X
e ot 20k 35k
X
4 M1
Eﬂf_i. =15
21k
k=3 (rejec or k=-3 Al
2 7
(@D)(b) [1_leII“1]
3 x
=(1—%xzj(x7 21 +189x% — 945% +28355 +..) [
' X
o = —045x—045x
=-1890x
‘Therefore, coefficient of x is —1890. Al
|
2 . : il
® 1 rap=1+ (’I’J(bx)l +(’; )(bx)2+
—1+nb+"(" ‘-{bx Mi
= 1+ 2 x+ 2x2+
4" 4
: 9
Hence, bn = n wmmmmm= (1)
2
n —n,2 9
| A
5 2 )
From (1), b=— ~eereees (3) Ml
4n
Sub (3) Into (2) G n, M
n _,,(1]1 _9 T i
2 \d4n 4 i
nl-n 9 _ =1 i 1 o
2 4'12 s ) . /ﬁ :
-2 2 D'\"(;r' ""T -
9n” —9n=28n Nk
-
n(n-9)=0
i n=0 (reject) or n=9 Al
Hen | Al
' Total for Q2 | 11m
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[ 3‘(&) CM’= lei_ﬁz .
CM=4108 ——
CM=6/3
Time taken by Spiderz 6./— +6_:‘\/§ M1

_ 243 6433 - Ta—
= x
6-3v3 6+3/3
_ 14434216
(6 -B3]
_ 14434216
9
— = 16/3+24 seconds Al
3b) | o5t =355 - j
53& ZIIISI*.E v
Pl — M ]
51k=(52:}1;
=2 .
.
- Al ]
18 N
: Total for Q3 | Tm

[
99Tutors.SG | PaQe 255
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4
4(3) | LWUY = LUVW (Alt Segment Theorem) M1
LUVW = ZVWU UV =UW)
| LWUY =LVWU M1
| . VW is parallel to UY (Alternate Angles ) I Al
a(ily | £UVY = ZXWU (£Linsame segment ) - M1
| ZVYU = LWVX (alternate £)
LWVX = AZWUX (£ insame segment)
LVYU = LWUX Ml
~ AVUY issimilar to AWXU by AA test.
) | Since AVUY issimitar to AWXU , L0 = 2L MI
wX WU
YU _TY s uv=uw
wX vU
Hence, VLF= WX « VY. Al
Totalfor Q4 | Tm
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56 Y
il
_(a-1f® ML
—0.5 KE-I'C'
W Al
2 f{4x-1)
] 8x+4] Bz (8 + 4 (4x-1 % xa |
dr| JAx—1 (4x- 1]
_ (4x=1""[8(ax ~ 1) 2(8x + 4)]
(4x-1)
_ 16{x-1 Al
) {4x-1)3
S(iii) jz 16(x 1) GFJ‘ 8xsd ]2 Ml
1;;'{4‘;_1}3 :,de-ii 1
l,[ _J- ‘__{ fx+4 JE M1
‘;?{4:: P T (ax- 1}3 Jx-1)
et Sx+4 |2
IEII;?(ar-a)ldx 16;14{-1::—1)’ [J@x Jl
2 x 1 72 | 8x+4 |2 Ml
1611‘3{43;—1}’ dx_m[_iﬁ?x* ] [4(41 IJ :
2 x [ 8x+4 2 [ 16 2
16!1V/@x 1)3dx_[J(4x—1)] [2«/21::—1)1
2 x M1
j-I :.llI 4:-1 1 lﬁﬂ: ] L!_ T}}
jz : dx—01391( tto0 4 s.) e
Im =u. correct fo ¢ .
Total for Q5 | 10m
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L 60)

y=E+23(x-k)

D 34 2) (x- )+ (z42)°
ax

M1

%:(x+2)2[3(x-k)+(x+2)]

%: (x+2) (45 -3k +2)

%:(x+2)2[4x—(3k—2)]

To find stationary point, let % =0

(x+2)4x-(3k—-2)]=0

Ml

x=-2 or x=3k_2

\d2

=2(x+2)(4x 3k +2) + (x+ 2)%(4)

M1

d2
=(x+2)12x -6k +12]

2

i a
| E.f-:s(.wz){zx-hz]

3k—2 diy 3k
Sub x= 7 o ‘kz"'

= 6( ‘"2+2)[ ilﬂ)—uz}
4 1 4

M1

a*y 3k~

=6(

dx? 4 4

2 +-8)[6k —4-4k +3J

r.'a‘ly
irz

2 ﬁ[3k+ﬁ)[ﬂ:4]> 0 since &> 0

Hence, the stationary point at x = 3k -2

is a minimum point.

Al

dzy
Sub x=-2, E-x—zf=6(x+2)[2x—k+2]

2
Py

at

Hence, 2™ derivative test fails when x =—2.

Therefore, use 1% derivative test for x= ~2.

Smcel&O 3> 0, 3k—2>-2, - (3k=2)<2 .

X -2 e.g -2.01 A B

-2%e.g. -1.99

————
-ve since £ |

@ (x+ 2)2 >0 and 0
4x~(3k-2)<0

-Vve since
(x+ 2}23"{] and
4x-(3k-2)<0

S~

~

Ml

=—2 is an inflexion point.

Al

Total for Q6

9m
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F‘Eii} A=Areaof APRS + Areaof APQR
[ = - ——
1 . 1 .
A= 02fsin 3 (8110 T e, M
. (7
A= 84smx+112sm(—2~—-xJ |
A= 84sinx+112cosx since sin(-725~xj=cosx WA
= A=112cosx+84sinx (shown) Al
Note: Students must state the resuit Sm(% - xj =CoSX to get Al.
B(i) | R=+112"+84°
R =140 Ml
tana = Sl [ M1
112
a =0.64350
a =0.644 M1
A =140 cos(x ~ 0.644) o Al
B(iii) | Since - 1< cos(x-0.644)s1, Bl
the maximum area of the playground is 140 m*, Bl
Hence, I agree with Contractor B that Contractor A is wrong.
[Note: If student does not state whether he agrees or disagrees with
Contractor B, minus 1 mark]|
8(iv) | 140cos(x - 0.64350) =130
cos(x—0.64350) = :—:
x—0.64350=0.38025 . M1
x»=1.02375 -
x=1.02 (Given that X<77) Al
L Total for Q8 | 11m |
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[ 90

Equation of 48 is y=2x+¢

Sub. (-1, 4) into equation

4=2(-)+¢

e=8 o

Equation of 4Bis y=2x+6.

M1

Gradient of BC = __;_

Equation of BC is y:—%x.;.d

Sub. (31, -2) into equation

i
~2=-=@1)+d
2( )

a=Z
2

Equation of BC is y= _%Hl;_

M1

B is the point of intersection between the lines 4B and BC, so solve

| the 2 equations.

2x46=—sx+ 2
2 2

=3

y=12

Hence, B is(3,12)

Al

Equation of AE is y = _%x ‘e

Sub. (-1, 4) into equation

1 :
d=—=[-1N+8
2

g=-—

2

Equation of AE is y= __;.x +.Z.

MI

Sub £(k, 0)into equation of AE.

ﬂ=--1-.‘|;+I
2 2

k=7

E is(7,0).

Al

9(ii)

ALY T

E(7.0)

o, B
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"7 1 mmits 1 _{
2 units
[ 3 units Zurits ! enime
§ units [ |
;, |
Let Dbe (g,h
A=l 2
0-h_3 K
b M for
both
-(=H_2 parts
g-C1) 5
g=13
Hence, D is (19, -6) Al
O(iii _1 1
o Area of trapezium ABCD = il l W
2/4 -6 -2 12 4
= %[(352) (-128)]
=240 units?. Al
v
) Mldpomt of BE= (?ﬂ_ 1—2i9)
2 2
=(35, &) M1
Let Fbe (x,y) B o
Midpoint of AF'=(5, €)
14+x 4+y M1
[ 2 3 ] (3,6)
x=11,y=8
Al |

Hence, Fis(11,8)

Total for Q9 | 12m
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10
100 v=xix{1x+£]
’ 2
g ]
A
HI!I[.;I+2]-D |
Ly - .
—=0,7,2
2x + > w27 ||
i x:——i{- (reject), x:% or x;’%’ I
3t '
P is Eﬂ] and @ is [T’ﬂ}
M1
10(i) _fiﬁ'_=2ucs[2x+-’5j
dx 2
oD 2|
At x==—, ——-2cos(2(8)+ 2]
B
dx 2 :
£ i T )X 1t
Mg sm[_z(li]+2] - both
_.'r- 2 |Fm.
ANE T 1
Tl'i?fe_fvéquation ofl i§'j}=¥;gf'2-x+c m
u M1
.J—E—-—- 2 E]ﬂ:
2 L]
= V2 4+:r}
8
. i~ J’i d""ﬂ'} Al
The equation of [ is y=—V2x+ 3
10 !
" ﬂ=—ﬁx+ﬂ(’;+’r
44n
(| x=
8
\E{4+n‘
Sub x=0, y=
. M1
! 1 {4+7 «/-2_(4+7r)
Area of triangle = Ex 2 X 2

99Tutors.SG | Page 262
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7
4 M1
Area under curve = | 4(5&{21 4 %B &
0
T
[ 1 714 M1
= | =—cos(2x+—
|~3ooss E}J
0
! r 1
= | =—C08[—4—]} = | — e
[ 2 q 2)} [ zmz}]
a-l_
=1 ynis? M
2
Sum of areas of shaded regions = —1— x( > +”J X ﬁ(4+” ) ___1_
8 8 2
- = 0.063502 units’
il =0.0635 units’ Al
- Total for Q10 | 12m
--END OF PAPER--
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Sec 4E Add Math Prelims PL Suggested Mark Schenie-

| Qn B Solution | Mark Scheme q,'

1 y=kx-2---0 | |

| yr=dx-x'-- @ '

Substitute @ into @: |
(x-2)* =dx—x* M1

Bx? —dlx+4-4x+x* =0
M+ + (k-4 x+4=0
For the line to meet the curve,

D20

(—4k —4) —4(k* +1)(4) 2 0 Mi

16k% +32k +16-16k* —16 >0

32k 20

kz0 » Al
G TR T TN .

| If 1 , the intersects the curve at two tinct poinis. . |

G1: Shape of
y= 'xz - 2x’

G1: Shape of

=7 G1: Maximum
)%’ / é point

G1: All intercepts

T

—-1

¢ (1;) ]xl-l_rz—?.x|=a+|
!Zl—lzrxz—i‘rl-l-a

| For exactly one solution, a=1.

B1
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7z dy 2 0 2

4| ¥ +mx+2m=0

3) (i) Principal value of sin” x: ——% <sin™ x S—;‘: Bi
OR -90° <sin™ x<90°
(iiy Principal value of tan™ x: ——725 <tanx <—725 Bl
OR -90° <tan” x<90° ]
(b) | () y=atan(tx)
Perid=2r=b=1 B1
4 x
22 2= r—]: =2 Bl
[4 ] Y
o0 dy 2
(i) y=2tan(x):»-&;=236c x Mi

=, = = 94 o bk % .
At 4 dx Cﬂsj(-f}-—-L%_F e b AR AT

Al

fal for 03:6.

3 = In(2x* +0.6)

99Tutors.SG | Page 266

wrR= B1 for both
aff =2m
g oo af
_(a+p) -208
off
_m2—4m_m-4 Mi
2m 2
(E Ew;‘l Mi
BAhe)
Required equation : x* — 4 41=0
Al
2 ~(m—-4)x+2=0
560)] 16-1 (2,
-1= x*-02
¢ -1=55 02 b -02)
e’ —1=2(x*-0.2) B1
e’ =2x>+0.6
‘When x=0,e” =0.6 B1
(i) Y =In(2x* +0.6)
| Ine (2x ) -
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— o '<
- RGN
|6 [ log, \(x+1)(2x) is defined when '
D 450,221 and(x+)2-2)>0=-1<x<2 pad |
|Thus O0<x<2,x=1 | Al |
@ et y=tnyGE—x =—;-[ln(x+l)+ln(2-—x)] M
oy 1) I
dx 2\x+l1 2-x
(b) | 97 +5(3” ~10)=0
(3”2 +5(3° -10)=0
Letu=3"
u? +5u~50=0 Ml
u+10)u-5)=0
u=-10 or u=35
M1
3” =-10(nosoln) or 3’ =5
ylg3=1g5s
S .,
=——=14
4 lg3 6 Al
(€ | x*+y*=11lxy
x4+ y? =2xy=9xy
(x—¥)* =9xy . M1
lg(x—»)’ =12(9%)
ZIg(x?y)=[g?+lgx+1gy M1
11 1
)= =1 %
lg(x—y) 2lgx+2 gy+21g9
| =-;:1gx+-;—lgy+lg3 M1
Thus a=—l-,b=l,c=3 Al forasnd b,
2 2 Al forc

Fingd el = = ] otk l:t_l_i::!-ﬂ: I}: ] |1

|
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76 |

x?+y* ~dx -8y =25
(x-2)" -4+ (y-4) -16=25
(x=2)* +(y-4)° =45

Centre: (2, 4), Radius=~/45 = /(9)(5) = 3v/5 units (shown)

| M1
M1

Al Al

(i) |

Distance between the centre and the point (8, 8)
=/(8-2)* +(8-4)
=52

Since /52 > V45, (8, 8) lies outside the circle.

Mi

Al

(i)

y+2x=8

x*+y* —4x-8y=25

x* +(8-2x) —4x-8(8-2x)=25

x% +64-32x+4x* —4x—64+16x—25=0
5x* =20x-25=0

x2-4x~5=0

(x-5)(x+1D=0

x=-1 or x=5

y=10 y=-2
Thus C(-1,10) and D(5, - 2).

Distance between C and D
=5~ (1) +(-2~10)

= Je (127
=180
::2'\[43 :

Since CD = 2+/45, CD is the diameter of the circle (shown).

99Tutors.SG | Page 268
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B
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8(1) | sin® g cos’ A o |
I.'ﬁ *\\ I 2 | I
. =Efs'mf?cas§j} W m M1 '
' 2 ) RO R e N E PR
=L sin26y
4
= %[% (1-cos 4&]] sincecos48 =1-2sin® 24 Mi
= %(1 —cos4d) (shown) AGI1
(i) L 21
3 o 2 2 —~ 13 = -
(a) J:sm Gcos’ £dg -}; 8(1 cos4d)df
1 b4
=-13(1-
| s-E(l c0s48) a9
_1fp_sinte > O T L B
‘.' 8 - 4._‘ o ) g L R = \,.1 il _,:“,_;
= _1. -_E. - il:l.{i). _f:i i MX '5’,“\ 3 el
813 N\ 4 ; e
_ _.’E_l j A ¥ =g
813 4| 2 Skt - 1
( PRRCTP [
= l E 3 ._.J_i.‘.. (Shn“ln) ot i,fﬁnﬂ] B
8;\3 8 - Y FE a2
l s ] =
(b) sin’Gcos’f=—
10
é—(l —~cos40) = %
1-cosdf = L
10
cos4d = é M1
Basicangle = 78.463° M1
0° <0 <180° = 0° <46 <720°
46 = 78.463°,360° —78.463°,
78.463° +360°,360° — 78.463° +360°, A2
6 =19.6°,70.4°,109.6°,160.4° (1d.p.)

o Fotalor Q8. 10
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) v=pt’ +qt+24 1 |
|
dv
=—=2pt+
PR
t=la=-4: 2p+tg=—4 ---(1) | M1
t=4,y=0: 16p+4g=-24 ---(2) Mi
(2)+4: dp+g=—6 ---(3)
@B)-m: 2p=—2=p=-lg=-2 A2
(i) | v=—t'-2r+24
3=j'vdf
= [~ -2t 24 Ml
3
LI VR
Whent=0,s=0c=0
: M1
.s'=—'r—-—-rl+24a' :
2 Al

is __W a
Distance AB = 3 (4) +24(4) = 585 m

e Falab ol Q0T

99Tutors.SG | Page 270
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i) | +1 A B
I[ 103) £() = 3x _ .
(x+2)(x-3) x+2 x-3
3x+1=A(x-3)+B(x+2)
Letx=-2: —-5=-54A=>A4=1 B1
Letx=3: 10=5B=>B=2 B1
3x+1 1 N 2
(x+2)(x-3) x+2 x-3
(i) df 1 2)
! = ——t—
16 dx(x+2 x—3
12
T (x+2)' (x-3)? Bl
Since (x +2)* > 0and (x—3)* >0,
_—_T<0 and ___2:_5<0 Mi
(x+2) (x-3) 1
4 Thus{ '(x) < 0 and f is a decreasingcurve. A
J'( i
(iii) )r__Sgc-!-]
A G+ 2)(x=3)
6 1 2
= —_— i —
tx+2 x-3
=[In(x +2) + 2 In(x - 3)}; M1
= (In(6 +2) +21n(6 - 3))~ (I 6 + 2In1) Ml
=In8+1n9-1Inb
Al

=1nl2

99Tutors.SG | PagT 271
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l11@) | 4
gg(secé')
d

_(colsa)

T
d 1
FY (cos6)

=—(cos8)*(~sin8)
_ sind

cos’ 8

(shown)

M1

AGL

2
cosd

(i) | (2)

c036=—2—=>AX=
AX

tan0=%{=>PX=2tan9

XO=10-2tan¥
Time taken to trave] along X0
X0 10-2tanf@ 1 tand

60 60 6 30
Thus total ime taken T
tand

AX

Time taken to travel along AX = TO‘ =

secf
5

2 1
)(—:
cosd 10

M1

M1

Mi

AGl

(b)

For stationary T,

T o

dé
sin@ J 1

L —-—sectf=0
5 cos*@) 30

6sin O(sec? 0)—sec? 0 =0
sec? Gl6sinf -1]=0

sec’ §= a or sing =

lL—*x, =%

OR
|[sm9‘ﬁl__t_
cos® @) 30
Gsind-1

30cos* 0

sec’ 0=10

sinf=—

basic angle § = 9.5941°
0 =9.6°

cos E 0 or basicangled=9.3

!
!

Thus PX =2tanf =21an9.5941° =

.f .
9;% (rejectedy’ or 8=9.6°
fi2y Y ]

L3k

0.33806km
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TANJONG KATONG SECONDARY SCHOOL
Preliminary Examination 2017

Secondary 4
CANDIDATE
NAME
CLASS INDEX NUMBER | ‘
ADDITIONAL MATHEMATICS 4047/01
Paper 1 Monday 21 August 2017

2 hours
Additional Materials: Writing Paper

READ THESE INSTRUCTIONS FIRST

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

You may use an:HB pencil for any diagrams or graphs.

Do notuse staples. paper clips, hlghb hters, glue or correction fluid.

Answer all the questlons '
Write your answers on the writing paper prov:ded

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal in the case of angles in
degree, unless a different levet 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.

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.

f:f 6 printed pages.

{Turn over
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2

Mathematical Formulae

I. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = @,

L ~bt b -dac

2a

X

Binomial Theorem

n
(a+b)ll=all+ n al{-lb+ " all—2b2+'..+( r:?""'br"'...‘*‘b",
! 2 kr

nY n_nn=D(n = r+1)

r (n=r)tr r

where r is a positive integer and (

2. TRIGONOMETRY

ldentities
sin 4 +cos? 4 =1
sec2A=1+tan’* 4
cosec’ 4 =1+ cot? 4
sin (A4 = B).=:sin 4 cos B £ cos A:sin B
cos (A + B) = cos 4 cos B F sin 4 sin B
tan (A % B) = tin Axtan B
[+ tan Atan B
sin24=2sin A4 cos 4
cos24=cos? A —sin A=2cos?A-1=1-2sin’A4
tan 24 = ___21%_1&14_
I[-tan~ 4
Formulae for 44BC
a b c

sind sinB sinC
a’=b*+¢? - 2bc cos A

A= J—bcsinA
2

i04T/1/SecdPrelime 1y
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The function f is defined, for all values of x, by

2 N
f(x)= - -3~x3——3..\‘" +8x+1,

4047/1/SecdPretims17
|

99Tutors.SG | Page 276

Find the range of values of x such that f is a decreasing function. (3]
The graph of y = ~log,(x— a) has coordinates (7, -2) and (4, b).
(i) Determine the value of g and of b. [2]
(ii) Sketch the graph of y = ~log,(x—a). (2]
A fossil containing radioactive carbon-14 isotopes was recently found. The
amount of carbon-14, N, can be expressed as N = Noe‘", where M and k& are
constants and ¢ refers to the time in years.
The time taken for half of the carbon-14 to decay is 5700 years.
(i) Show that £ =-0.0001216. 23
(i)  If the fossil now contains only 39% of its original amount of carbon-14,
calculate to the nearest year, the age of the fossil. \ (3]
(i) Sketchthe graphof y= X3, [2)
. (@) Theline y= %.\: intersects the graph of y = »? at points 4 and B.
Find the equation of the perpendicular bisector of A5. (5]
(i) Given that px* + gx+ 2q s always negative, what conditions must apply
to the constants p and ¢? (4)
(i) Give an example of values of p and g which satisfy the conditions found
. in part (i). ]
[Turn over
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L
. ir
2
The figure shows part of the graph of f(x) = asinbx+ ¢, where g, b and c are
constants.
(i) State the period and amplitude of f(x).
(ii) State the value c.
(iii) Show that f{x) can be expressed as 3(cosx +sinx)*,
(i) Prove that M—— = cosec A,
tan A+sin 4
(i1) Hence solve the equation 1+ se¢ 2x = S(um 2x+sin 2x) for
-100° < x<100°.
(i) Sketch the graph of y = |5 - 3,\1 -1, showing all intercepts clearly.
(i) Find the coordinates of the point of intersection between the line y = 5x
and the graph of y =|5-34-1.
(iif) Determine the set of values of m for which the line y = mx intersects the
graphof y = |5 - 31{ -1 at two points.

BP/2017/278

[2]
(1]

[3]

3]

(3]

(2]

(2]
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i

The diagram shows two intersecting circles, Cy and Ca. The Jine XZ is tangent to
C; and Cz2at 4 and B respectively. The line YZ is tangent to Ci and Czat £ and
D respectively. Point B is such that AB = BZ. Point R lies on both circles and
ERB is a straight line.

(i) Provethat A£ and BD are parailel. [4]
(ii) Prove that angle 841 = angle RDE. [3]
2m T
Q=" — 64
4m

fE"j"—'—[:S

The diagram shows a trapezoidal glass window, QRST. The lengths of QR and

QT dre 4 m and 2 m respectively. Angle QTS is given as §, where 0 <6 < z .

(i) Show that the area, 4 m?, of the window is given by

A=8sin@ +sin24. [4]

(ii) Given that @ can vary, find the value of @ which gives the greatest area of
the window, _ ) [5]
4047/1/SecdPrelimsi7 [Turn over
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11 Theequationofacurveis y=3v4-2x.

(i) A particle 2 moves along the curve in such a way that the y-coordinate of
P decreases at a constant rate of 0.12 units per second.

Find the y-coordinate of P at the instant when the x-coordinate of the
particle is increasing at 0.16 units per second.

(i) The diagram shows part of the curve y=3v4-2x and the line
y=0x+48 which intersects the curve at (-6, 12).

¥
y=0x+48

Given that the area of the shaded region is 49 units?, find the value of the
constant m.

12 A caris travelling along a straight road from Junction X to Junction Y. It passes
X with a speed of 15 m/s. At the same instant, the driver spots a red traftic light
at Y and-applies the brakes-immediately. During the journey from X to Y, the

acceleration, g m/s?, of the car, ¢ seconds after passing X, is givenby a = —t-3.5.

(i) Show that the time taken for the car to come to an instantaneous rest after
passing X is 3 seconds.

(1) Given that the distance between X and Y is 24 m, determine whether the
car will be able to stop in time for the red light at Y. Justify your answer.

{iii) State an assumption made.

End of Paper

,

(5]

(4]

(4]
(1]

404771/Sec4Prelims17
99Tutors.SG | Page‘i279
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TANJONG KATONG SECONDARY SCHOOL

Preliminary Examination 2017

Secondary 4
CANDIDATE !
NAME = |
CLASS INDEX NUMBER |
ADDITIONAL MATHEMATICS 4047/02
Paper 2 Thursday 24 August 2017

2 hours 30 minutes
Additional Materials: Writing Paper

READ THESE INSTRUCTIONS FIRST

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

You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correcti

Answer all the questions.

Write your answers on the writing paper provided.

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

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 100.

This document consists of 5 printed pages and 1 blank page.
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2

Mathematical Formulae

1. ALGEBRA
Quadratic Equalion

For the equation a. + bx + ¢ =0,
_ —bt b —dac
2a ’

X

Binomial Theorem
n
(a+ b)"=a"+ (IJGH- h+ ('21) a'= th 4+, _I_(H}du_ rht 4, L+ b",
r

! L L
where 7 is a positive integer and "= o= De(nrtl)
r (s =)l !

2. TRIGONOMETRY

ldentities
sin? A +cos? A =1
sec?A=1+tan*4
cosec? 4 = +cot? 4
sin (4 £ B)= sin 4 cos B + cos 4 sin B
cos (4 £ B)= cos 4 cos B Fsini 4 sin B
tan (4 + B) = tan 4t tan B_
1F tan Atan B
sin24 =2 sin 4 cos 4
cos24 =cos? A ~sin? A=2cos?A-1=1-2sin?4
tah: 9 4= 2tan A_
1-tan’® 4
Formulae for AABC
a b c

sind sinB sinC
a=b*+c?-2bccos A

A=—l-bcsinA
2

4047_12{5gc4_l?_re_lirp2(_)1?
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Answer ajl questions.

0 X
A curve has equation y = ——.
Pe

BP/2017/283

(i) Find the gradient function for the curve. (3]
(ii) The equation of the normal to the curve at x = | cuts the axes at (0, p) and (g, 0).
Find the value of p and of g, leaving your answers in terms of e. [6]
(i) Differentiate 3x sin 2x with respect to x. [3]
i
(ii) Evaluate [ xcos 2x dx. (6]
0
(a) Sketch the graph of the equation y = &2, [2)
(b) (i) The gradient function of a curve is given by -3—11 =¥+ e,
Explain why the function is an increasing function. {2]
(ii) Find the equation of the function. (3]
(a) (i) Expand and simplify (1 + a)“éin ascending powém of a, up to the term
containing a”. [2]
(i) Given thata = x+ x?, write down the expansion of (1 + x+?)* up to the term
containing x*, (3]
(iii) Using your expansion and a suitable value for x, find the value of 1.0101 B
giving your answer correct to-6:decimal places, ' (2]
12
(b) (i) Write down the general term in the binomial expansion of (3x - —2,-) .
]
Write down the power of x in this general term, 2]
(i) Hence, explain why there is no term in x¥ in the binomial expansion of
’ 2 12
{3.\- = 2]
"
The roots of the equation 2x? - x + 6 =0 are p and g.
(i) Find the value of p? + g%, (3]
(ii) Find the value of p* + ¢*. (2]
(iii) Find a quadratic equation whose roots are p® — g and @ -p. [5]
4047/2/Sec4Prelim2017 [Turn over
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4
604363 . :
(i) Express 4—+2~13-- in the form » + s~+/3 , where r and s are integers.
+ 4

(i) Thediagram shows a triangle YYZ.

X

(4 + 2\/5) cimn
S
Y (a +b«/§) cm

XYis (4 + 2\/5) cmand YZ is (a + bﬁ) cm, where a and b are integers.
The included angle XYZ is 120°,

Given that the area of the triangle is (I 5+943 ) cm?, find the value of @ and of b.

A point P has coordinates (8, 0). Another point Q is vertically above P such that

tan ZPOQ = -3— lv&libr,e O is the origin.. "

(i) Find the coordinates of Q.
(ii) Given that OQ is a diameter of a circle, find the equation of the circle.

y(iii) A point R is such that angle ORP = 38°, _ .
/Determine whether R lies within the circle, stating your reasons clearly.

(i) Find the remainder when 3x* — »2 + 12x is divided by 3x - 1.
(i) Hence, state the remainder when 3x* — x* + 12x + ¢ is divided by 3x - 1.
(iii) Factorise 3x' = x? + 12x — 4 completely, showing your workings clearly.

Px*+9x+4

— in partial fractions.
3x' —xT+12x -4

(iv) Express

A curve has equation y = (x — 1) In 2, [or all values of x> 0.

@ Find . |
dx
(ii) Hence, explain why the curve has a stationary point for a value of x between
0.5and 1.

(iii) Determine the nature of the stationary point.

BP/2017/284

(3]

(5]

(2]
(3]

(3]
2]

(1
(3]

(5]

[3)

(2]
(1]
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16 The diagram shows a cuboid
structure 48CD that is placed
tilted against a vertical wall.

0 X
06ne ¢ L:m‘%‘*

AB is 10 metres, AD is 4 metres and the side C makes an angle §° with the floor.
EC is horizontal distance of C from the wall.

(i) Show that £C can be expressed in the form a sin @+ b cos 6, where a and b are
constants to be found. [2)
(i) Express £C in the form R sin (+ a) where R> 0 and ais an acute angle. [4]

~ The structure ABCD will remain tilted agamst the wall pxovnded ‘EC lies between
" 7.5 metres and 9.5 metres.
(iiii) Find the range of values of @ for the structure A8CD to remain tilted. 4]

11 Theamount of active ingredients in a lotion brand L, y units, is dependent on the
time, ¢ years after the lotion is manufactured.
The variables y and ¢ are related by the equation y = ae™, where g and b are constants.
Some values of y and ¢ are shown in the table below.

t (years) l 2 4 5 6

y (units) 950.6 303.2 30.8 9.8 3.1
(i) Plot a graph of In y against ¢. 2]
(it) Using your graph, findthe value of gand of b. [4]
(iii) Find the maximum amount of active ingredients after 3 years. [2]

The amount of active ingredients in another lotion brand M is given by the
equation y = ———.
el
(iv) By adding a suitable straight line to your graph, find the time after which
brand M contains a higher level of active ingredients. (3]

End of Paper
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6
Answers:
ay Il—2x o 1 |
U Lol (i) p=-5-¢ g=2t==
edx e e” e
: o b (37 3
2 i) 3sin2x+bxcos2x i - ===
(n 3s : (i) 6( 1 2)
3 (a) i3 (b) (i) €% >0 forall values of x
W =e+e-2x>0
dx
Hence, function is increasing
\_‘\N‘-__ "
4 (a) (i) ) +8a+28a2+56a+... (i) 1+ 8x+36x2+ 112+ ...

10

11

(iii) 1.083712
i2 2

(b) (i) Generaltermis [ . ]{3.1'}'1" s (— _i‘} Powerof x=12 - 3r
X

i 7 « 7 . . 3 e
(i) r= —3—, Since 3 is not an integer, there is po term in X

(0 —%3 (i) -3—; (iii) 832+ 50x+ 131 =0

(i) 6+63 (i) a=6,b=2

(i) 8,6) (ii) (x-4P+(y-3)2=25

(ili) ZORP = 38° < 53.1, . R lies outside the circle.

(i) 4 (i) 4+¢ (i) (3x = 1)(2 +4) (iv) 2 4 x4
(3x -ﬁ (x' +4)

(i) Mm@y +1- L (ii) Since 4. <0 for x=0.5 and Q>0 forx=1,

a5 dx dx

iy—= Ofor0.5<x<1
ax

"EC=10sin 6+ 4 cos 0 (i) V116 sin(0+21.80°)  (iii) 22.3° < #<40.1°

(ii) a = 2981 (accept 283610 3134), b=-1.14 (accept 1.13 10 1.16)

(ii3) 94.6 units (accept 94.6 to 99.5) (iv) 1.7years

4047/2/SecdPretim2017
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7
Answers:
1 X<-4orx>|
2(3i) a=3,6=0 (ii)

3Gi) 7743 or 7744 years
4(i) y o (i) y=-2x+10

- —’.x

S(i) P<0&8p<g<0 (if) Any answer as long as:
* pand g are negative, and
* 8p<yg

6(i) Period = w1, Amplitude (i) e=3
=3

7(i)  x=-95.8° 5.89 84.2°

8@ ¥ (i) Pt of intersection:

1S
\ ( ) )
4 /
of 4 2 i
3 s f
( 71
3
8(iii) -—5- <m<3
10Gi)  O=1.344]
11(i) '=—6,y=12 (i) m=-25
12(ii) 5=24.75m, hence the (iii)  The driver does not have any reaction time before
car will not be able to stepping on the brakes / brakes are not faulty.

stop in time,

4047/1/Sec4Prelims17
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|
|

JFTS
X

for x>0.

Sbow that { is a decreasing function for all values of x>0.

o

Sketch, on the same diagram, the graphs of y=--.-5T and y* =4x,
x2

3

{21

- (ii) State the vahie of & for which the x-coordinate of the point of intersection of

these two graphs satisfies the equation x* = k.

(2}

You just bought a brand new car. The value, ¥ dollars, of the car depreciates over time.

It is given that ¥ =84000e" + 8500, where ¢ is the time in years since it was bought
and % is a constant.

@
(i)
" Gl

@)

)

{(2)
)]

What is the initial value of the vehicle?
Calculate the value of k if, after 3 years, the value of the car is halved.

(w
2]

After havmg'dnven the car for 25 years, you decided to change t0 a new car. A 21

second-hand car dealer offers to buy the old car from you for $3000.

Without using a calculator, justify whether you should accept the offer.

Find the values of k for which 3x(x+2)+ 4 is never negative for all real values

of x.

3]

Given that 3i* + px+84 <0 only when 4 <x <&, find the value of pand of £ (31

Simplify log. 2xlog,3xlogs4x....xlog, 1.
3 4 5 +1

Using the substitution x = 6, solve the equation 6™ —6"* =5

99Tutors.SG | Page 288
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4
caséd
(@) Prove that secd— —— =t{and.
1+sird
(i) Find, in radians, for 0 <& < = , the exact values of & for which
secf — =53 *—l-cote
1+sind 3

The point P(~1,0) is a point on the graph of y = |kx—2).
(i) Show that £ =-2.

Gi) Sketch the graph of p =|fc—2], indicating the points of intersection with the

axes,
(ii)) Hence, write down the range(s) of values of x for which y>2.

BP/2017/291

{31

(3]

[2]

(3]
(i

The diagram shows triangles 4BC and BCD whose vertices lie on the circumference of
acircle. The chords BD and AC intersect at £ and AC is parallel to FG. FG is a tangent

to the circle at B.
D
P /'; }\ .
>
F B «
Show that

(i) triangle BCD issimilar to triangle BEC,
(i) BC?*=BDxBE,
(iii) triangle 4BC is an isosceles triangle.

99Tutors.SG | Page ZQL
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9 A curve has the equation y=6./(1+2x)°

() A point P moves along the curve in such a way that the x-coordinate of P is
decreasing at a constant rate of 0.04 units per second. Find the x-coordinate of P

BP/2017/292

at the instant the y-coordinate is decreasing at a rate of 0.045 units per second. {43
4% Find the x-coordinate of the curve that spli% the area bounded by the curve, the
x-axis and the lines x=2 and x =35, info 2 halves of equal area. 4]
10  The function f’is such that £(x)= 2sin® x~cos®x.
{) By expressing f(x) in the form of a+bcos2x, show that a =% and b =«% . [3]
@iy Sketch the graph of f(x) for 0<x<27. [3]
Gif) By drawing a suisable line on the same axes, state the number of solutions to the 3
equation 4msin® x—27cos® x—x=2x. (3]
1 P
200 m
D
30
4 -
A B
The Urban Redevelopment Authority (URA) in Singapore is gazetting a piece of
-right-angled triangular-shaped land 4B8C in Hougang Avenue 8. URA plans to build a
public skate arena shown in the diagram.
-An area ABD is to be built with ramps. 4C =200 m and ZBA4D = 8, where
0° <8 <90°
() Show that the area, 4 m?, of the triangle ABC is given by
A =5000(sin 26 £ 3 c0s26) . 4
o d4
(i) Find — .
T ]
{iiif Find the value of 4 for which the area of the triangle 43C is maximum. 1G]
[Tum over
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A particle P travels in a straight line so that its velocity, v m/s, at time ¢ seconds is
given by v=1>—5t+6. The particle first crosses the fixed point Oat 1= 1.5 s.

(i) Find the acceleration of the particleat 1 =4 s,
(i) Find the time interval during which the particle’s velocity is decreasing.

(iii) Find the displacement of the particle from O when it is first instantaneously at
rest.

(iv) Find theaverage speed of the particle for the first three seconds.

End of Paper
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3

The area of a right-angled triangle is (4+6«/6_) em?. The base of the triangle is
{6v/3+8)em.

@ Show that the perpendicular height of the triangle, #, can be expressed as

avb cm, where @ and b are integers. 4
@iy  The longest length of the right-angled triangle is & cm. Express H* in the form
p+q~/6 , where pand g are integers. (3]
o d { . 2 .2 2
®-  Show that Ex—(tanxsm x) =2sin® x+sec’ x—1. [31
(i) Hence find Esin’ x dx , leaving your answer in exact form. 41
The roats of the quadratic equation 2x* ~3x+4=0 are @and 8.
@  Find the value of &* + £°. 3]
@)  Show that theivalue of &’ + 8° is —%sn (21
@ii})  Find the quadratic equation, with integer coefficients, whose roots are
%y L @
The positive y-axis and the line y=3are tangents toa circle C. It is given that the
x-coordinate of the centre of C is @, where a>0.
G@). Write down the larger possible y-coordinate of the centre of C, in terms of 2. [i]
T_ﬁe line L isa tangent to C at the point (8 , 12) on the ocircle. The centre of C lies
elow and to the left of (8 , 12).
(i)  Show that a = 5 and write down the centze of C. {3
i) Find
(a) the equation of C, 1
(b)  the equation of L, {31
(c)  the equation of the circle which is a reflection of C in the y-axis. (11
[TURN OVER
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4

s (s} () Write down, in terms of » and y, the first 3 terms in the expansion of (1+y)'. (2]

(ii) Hence or otherwise, find the value of  in the expansion of ({ Fx+2x° )" ,
given that the coefficient of x* is 44. {3

12
{(b)  Inthe expansion of (sz —1} , find the ratic of the term independent of x o

that of the coefficient of the middle term. (5]

6 Billy signed up for a race and was given a brochure showing the race route.

B —T L_{.'
3 km
g
v i .
X A st D y

XY is a straight road. Participants would start running from point 4 to D, then from D
to C, followed by C to B and finally from B back to 4. BC is parallel to XY. CD is
perpendicular to both BC and XY. AB= AD =3 km and angle X4B is 8 °. The total
distance of the route is L km.

6] Show that L can be expressed as pcos@+gsin8+r, where p, g and r are
copstants. 3]

(i)  Express L in the form Rcos{@—a)+r, where R>0and aisanacuteangle. (2]

(i)  The total length of e route is found to be 13 km. Find the values of 6. @

(iv)  Billy claims that be can finish the race in under 49 minutes if he maintains his
speed of 16 km/h throughout the race regardless of the value of 6, Is .
Billy’s claim true? Explain your answer. (2]

99Tutors.SG | Page 294



Free Tuition Listing @ 99Tutors.SG BP/2017/296

5

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

A particle moving in a certain medium, with speed v m/s, experiences a resistance to
motion of R newtons. R and v are related by the equation R = av’ + by, where a and &
are constants,

57 10 15 20 25
17; 44 81 138 185

The table shows the experimental values of the variables v and R, but an error has
been made in recording one of the values of R.

{i) Using graph paper, draw the graph of R against v. (3]
v
Use your graphto
(ii)  write down the v?lue of v for which its recorded R value was incorrect and
find the correct value of R, [2]
(i)  estimate the value of @ and of b. 31

In a different medium, Ris directly proportional to vand R=30whenv=5.

¢ . (v)  Draw a suisble line on your graph o illustrate the second éiit;aﬁon and use it
to detenmnine the value of v for which the resistance is the same in both

mediums. (3]
8 The'fanction f(x)=3%+ ax® +bx+2, where a and b are constants, x—1 is a factor
of Rx). The remainder when f(x) s divided by x~2is 2.5 times the remainder when
flxj is divided by x+1.
RO) Show that =2 and b=-7. [4]
(i)  Without using a calculator, solve f(x)=0. [3]
(iii) Hencesolve 3siq’y— 2secy—2cosy+4=0 for 0 < y<360°. 4
[TURN OVER
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The equation of the curve is y = Ax- ;2 . The point P lies on the curve and has a
i+

positive x-coordinate. The normal to the curve at £ makes an angle 8 with the x-axis
such that tan8=-6.

(a)  Show that the coordinates of P is (9 , 2).

The point Q also lies on the curve and has a positive x-coordinate. The tangent to the
curve at 0 is parallel to the line 3y —-2x=56.

() Find the coordinates of 0.

k is given further that the coordinates of R and S are (5, —4) and (13, -1)
respectively.

() Determine whether PORS is a kite or not. Justify your answer,
(d) Calculate the area of PORS.

2
(a) A curveis such that %ﬁ: 4¢>™ and the gradient at{2,e™ }is —-:3—4.

@) Find %i{ltenns of x

(i) Explain why_ﬂ_}f: curve has no stationary points.

(Gii) Find the equﬁtion_ of the curve.

(b) (i) Express - A7+6x 232 >-in partial fractions.

(1) (-7)

17+6X-‘5.x:
2x-1){3-x)°

: (ii) Hence find j(

End Of Paper
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| NAME: J g | CLASS:

YISHUN TOWN SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2017
SECONDARY 4 EXPRESS / 5 NORMAL ACADEMIC
ADDITIONAL MATHEMATICS PAPER 1 (4047/01)

DATE : 14 AUGUST 2017 DAY : MONDAY
DURATION: 2 h MARKS: 80 '
ADDITIONAL MATERIALS

Writing Paper x 6
Mathematics Cover Sheet x 1

READ THESE INSTRUCTIONS FIRST

Do not turn over the cover page until you are told to do so.

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

You may use a pencil for any diagrams or graphs.

Do not use staples; paper: clips, highlighters, glue or correction fluid/ tape.
Write your answers on the writing papers provided.

Answer all the 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.

Calculators should be used where appropriate.

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 z, use either your calculator value or 3.142, unless the question requires the answer in

terms of x.

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.

This question paper consists of 5 printed pages and 1 blank page
Yishun Town Secondary School 4E/5N/AMaths(4047/01)/2017/Prelim
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2
Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the quadratic equation ax® +bx+c=0,

—bx+b* ~4ac
55 B3 ;
2a

Binomial Expansion
(a+b)* =a”" +(};)a"“1b + (;ja"‘zbz Fooreat (n)a""b’ +...+b"
r

e n
where 7 is a positive integer and ( ):
’

(n—r)ir! rl

2. TRIGONOMETRY

Identities
sin? 4+cos® 4=1 '
sec? A =1%tan? 4 i &
cosec’A =1+cot? A
sin(A+ B) =sin Acos B+ cos Asin B
cos(A+ B) =cosAcos BFsin Asin B
tan(d + B) = tinAitanB
1¥tan 4tan B
sin2A4 =2sin Acos 4
cos2A4A=cos’ A-sin* 4=2cos’ 4—1=1-2sin* 4

tan24 = __%_ta_l?_;il_
1—tan” 4

Formulae for A ABC
a b c

sin 4 2 sinB - sinC
a’> =b? +c? -2bc cosAd

Areaof A = %bc sin A

Yishun Town Secondary School 4E/5N/AMaths(4047/01)/2017/Prelim.
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1 Express 2; in partial fractions. {5]
(" +4)(x-2)

2 Solve the equations
(8  4log,x=4+log,(x+5), [5]

® 206 H=6¢"1 (3]

3  The equation of a curve is y= px* —4x+ p, where p is a constant.

Find the set of values of p for which the curve lies completely above the line y =3. [4]
: o . x 12
4 A rectangularblock has a height of 3 unit with a square base of area :/——5 + 5 square
units. Given that the volume of the rectangular block is x+/45 cubic units, without using a
calculator, express the value of xin the form £ +7JE » where g and b are integers. [6]

5 Given that 4> + 16x* + 13x + 3 = (x — k)f(x) where f(x) is a polynomial and k is an integer.

()  Find the value of £. 2]
(i)  Find f(x) and show that the x-axis is a tangent to the graph y = f(x). [4]
(i) Deduce that there is no real solution for the equation 4x5 + 16x* + 13x2 +3 = 0. [2]
6 @ Prove that (cosecd —cot &)1 +secf)=tan8. (4]

(i)  Find, in radians, the acute angle & for which
(cosecd —cot B) (1 + sec 6) = —;— sec2 . (3]

7 Two obtuse angles 4 and B are such that tan (24 + B)=4 and sin B= % . Without using a
calculator, explain why 135° < 4 < 180°. (5]
Yishun Town Secondary School 4E/SNIAMaths(4047/01M2017/Prelim
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8  The diagram shows the graph of y = |1 - 2xl +p for 0sx<4.

Y
1 s
A \/
@,3)
$ I
a
@) Find the values of p and of g. [3]
(i)  Find the coordinates of 4. [1]
(i)  Find the coordinates of the point(s) of intersection of the line y =3x and the graph of
y=[l-2:+p for 0<x<4, ~ 4
(iv) Determine the set of values of ¢ for which the line y = cintersects the graph of
y= ll - 2x| + p at exactly one point for 0<x<4. (2]
k 7
9  Inthe binomial expansion of (x - ——2—) in descending powers of x, k is a positive constant.
X
@) Write down in terms of &, the first three terms of the expansion. (2]
(i)  Explain why there is no term which is independent of x in this expansion. [3]

x2

7
(iti),  The coefficient of x* in the expansion of (2 + X )(x - —k—J is 7, find the value of &. (3]

. X 4
10  The equation of a curveis y =2+e +:/=" <553,
e

@ Find the coordinates of the stationary point of the curve. [51
(ii)  Determine the nature of this stationary point. [3]
Yishun Town Secondary School 4E/ENIAMAThal 4047 INAVANT7IRralim

99Tutors.SG | Page 3%9



BP/2017/331
Free Tuition Listing @ 99Tutors.SG

5

11 A trangle ABC is such that point 4 is (6, 6) and the point C is above point 4 and lies on the
y-axis. Angle ABC = 90° and AB = BC =+~/20 units. The equation of 4B is y + 2x = 18.

® Find the coordinates of C and hence find the equation of BC. (5]

(i)  State the coordinates of M, the midpoint of AC. (1]

(iii)  Show that the coordinates of B is (4, 10). (2]

(iv)  Calculate the area of quadrilateral OMBC. (3]
End of Paper
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