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() find the cxact val.tlc.;o'i'»"'hé‘:, 4 03

@Iy " hence solvc the cquation 9* x 279 = 67, 02

Nan Chiau - AQZOM — Paper | pl

o Gchn that 9’1;1 x22x+2.5"_:=..:,63]‘", R :

The gradient function at any point (x,y ) ona curve is given by ¢* ~1. Itis gy

that the curve passes through the point (1,¢ ).

() Find the cquation of the curve.. B)

‘(1) 'Show that the equation of the tangent to the curve at the point where the gypye |

cuts the y-axis is parallél to the x-axis.

2]

The roots of the ¢quation 3x* —6kx— 6k +22 =0 are @and B.If & + £ = 24, g4

the.values of k. 7

Show that the curve y=x?+ kP +1- kx 1salways positive for all real values of x, 3]

By éxprcssing sin3$c. as sin(2x + x) , show that §n3x =3sinx — 4 sin’ x- B3]
Hence '

' ) o2 2
@  solve the cquation 6sinx =1+ 8sin” x for ——;— <x <"§‘. 4]
@) statc the maximum valuc of 5+16sin’ x-12sinx. - [2)
Sketch the graph of y = Bsin2x~1| for O-<x <7 [2)

Hence find the range of values of ¢ such that the cquation bsinlx-1|= ¢ has o

distinct real roots. _ [2]
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7 A The diagram shows a parallelogram ABCD. The coordinates of A, B and D are
(72,.1), (4,3) and (-5,4) respectively.

Nan Chiau -~ AM- 2014 - Paper 1 p2

g
$.€
D B
/ﬁ
A
0 >
- ! f ’
(®  Find the coordinates of C. 31
@) Find the srea of the parallclogram ABCD. 2]
() Given further that the perpcndxeular biscctor .of DC cuts the x-axis:at (4,0), -
find the value of h. ' (31
@) Explmn why the dxagonal AC and BD are not pcrpcndzcular to cach other. Justify
your answer with appropriate workings. . [2]

8
8 It is given that f'(x) = m , where 71 is a constant, -

(a) Given further that xv‘-—-% and /(1) =0, find an expression for f(x) if

® =1, | Bl
@ n=d. ° : Bl

(b) Write down the range of values of n for which f(x) does not have any
stationary points. Support your answer with appropriate- workings. - 2]

9  Two variables, x and y, are related by an equation y < k(x- 1)" , where k and h-ate

constants. The table below shows their cxperimental - values obteined.
x 2.26 30 40 4.5 52| 70
y 794 . 20.0 45.8 613 882 180

®

() Using gupﬁ peper; draw this straight linc graph ‘Hence find the valuc of hand k..

Express thc equation y = k(x - 1)'in a form suitable for &mwmg a strmght line

graph. -

1]
61
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10 The diagram shows a boy walking  away from the surveillance 'eqmcra. on a sﬁ*aighi
path. He isvmoving} at a constant speed of 1 m/s. The surveillance camera is mounted

at a point P which is 5 m vertically ebove.a point O along the path. The camerz
follows the motion of the boy rotating at P with an angle of x radan.

Q
() Exptess the distance, s metre, moved by the boy from Q in terms ofx. 1]
(1) Hence find the rate of change in the angle of rotution of the survcillance camera
when the boyis 7 m from Q. C S [4]

11  In tdangle ABC, P, Q and R are the midpoints of AB, BC and AC respectiviély. The
lines AQ and PR interscct at 5. T and U are the midpoints of BS and SC respectively.
Prove that PRUT is a parallclogram. {4]
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12(a) Giventhat y = x(x+]c) 'has a.stationery point at (2 0 ) el g
® ﬁndthcvalucofk ' o L |
() hence find the other stationary pomt and dctcrmmc the” natnrc of all the
stauonaxy poiats. - | [3]
’ ) 2 . o
(b) The table shows the values of x and the gign of % and .a_'_%.far:a-p.amQUJar function
y = f(x). Without finding the function y= -1 (x), write down all ‘the x-coordmatcs of »
the stahonary points and dctcrmmc the nature of each stauonﬂﬂ’ I"’mt- [3] T
x o0~ 0 ot 1] 1 1127 | 2 '2*‘_ '
e + | 0 : - -1- _
Si nofﬂ _ -1 - - T .
: = ' + ‘ + +
: 2 ] 0 + 4+
Sign of % I - - -

Legend: — denotes negative and + denotes positive -

13  The blood pressure P (in mmkHg) of a patient can be modelled by-thé equation

P=125-35 w{%z) . where t is the ime (n minutes) at which the blood pressure is

measured,
@  Explain why this model suggasts that the blood pressure, P @n mm.Hg) of the
patient is-90 < P <160, . : [2]

M) The pahent’s*blood preégurc is ‘copsidered -as ‘normal’ if it i&leu-..thnﬁ

120 mmHg. Findthe 1cngth of time for which the. paucnt’s blood pressure is not
‘normal’, M4

END OF PAPER'1
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“Answer Key
Lo et N &)
()" T (i) 045300

@y=e—x+1""
(i) Since t}w:'gr*adi'ént at x =0 ig zero,

the equation of tangent is parallel to the x-axis.

(ii) Area of ABCD = 24 unit’

_1
(iiiYh =x = 3

3 a+p=2%k 4 Since bt —dac <Oand coefficient of x°is positive
2-6k 1 .
p= 3 . = “5’ =32 y does not cuts the x-axis. Hence, the curve is
always positive, -
S, R 3x _Im lx 6
() 22" 27 2
(i) 9
(HC=(16)

: ‘ /
(iv) Since #72pp Xy # =1, pence o/
diagonal AC and BD are not. e N,
perpendicular to each other. |
2<c<4 andc=0
8. f(x)=4In(2x+1)—4ln3 fGe )-..I_T_ﬂ__?
' 81 3(2x+1
o f( ) 4ln(2::-1-1) (au) )
(ai) 3
. I
|3 (b) Hence n20 for f'(x) to have no stationary-points.
9. (i) Plotted gy =lgk+Alg(x~1) -
(i) h=2%0.2
) the horizontal distance from Q. = 5
= 8 from Q. =Stanx “"—001576 td/s or — rad/s
. : , (u) at . . 74

R A e S 2o F
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12 x=2, 1 (_1__1.1_1_) i 2 mininmum point.
a(i)k=-2 a(ii) 2 . \2" 16 (2. 0)is a point of inflexion.
112 x=0and x=2
®) i
x =0 1is a maximum point as & L:_o <0 or gradient changes from + to —.
d?y
X =2 is a minimum point as 5 'L‘ o >0 or gradient changes from —to +.
13 (i) 0P <160
Length oi"limc =21.6390 - 6.36098
Gy =153 mins
]
B "-:-.' R I + " .~‘m‘ﬂ.-‘.. '."' ‘: NEXY PR I S WSRO LR




 NCHS 2014 PRELIM EXAM (2) ADDITIONAL MATHEMATICS PAPER 1(4047/01)

329

Qn No Suggested Solutions

](‘) 9:—! xZZrbZ :6Jz

321~2X22x+2 =6}x

JZXX-;—XZZ‘ x4=63:

61:(%) — 631

6 =2
9
) 9X‘| x22-r+2 =6}x
6 =+
9
4
1o —
xea9
g6
= ~0.453(3s.£)
o7
(i) dy e
dx
y= Je‘ —1dx

= e —x+tcC.... ‘-(l)

e=e—l+c
c=1
y=e" —x+1..... )
(i) | When the curve cuts the. y — axis, sub X = 0 into (2),
.y=e.°~—0+l
=2
(0,2)

At(0,2), ﬂ=e°—l=0
dx

Since the gradient at x = 0 is zero, the equation of tangent is parallel to the x-axis.

3 1 3x® - 6kx—6k+22=0
a+ff=2k ’
22 -6k
ap=
b 3
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&+ ={a+ fY 3o a+ )

24 = (2k) —3(22 ;6" )@k)

24 =8K° ~2k(22-6k) ~
24 =8k> ~44k +12Kk> N
263 43k -11k—-6=0 :
Let f(k)=2k> +3k* 11k -6
F(2)=2(2) +3(2)* -11(2)-6
=0 .

(k —2)is a factor.
S(=3)=2(=3)’ +3(-3)* —11(-3)-6 =0
(k +3)is a factor. i

| 1, 1., 1 _
f(—'2‘)=2(—5) +3("3) —11(—5)—6' =0
(2k +1)is a factor.
22K 43K —11k—-6 =0
k+1){k+3Xk—2)=0

k=—t-32
2

X+ +1-kx=0
b —4ac

= (~k)? —4(1)(K> +1)
=3k -4

=3k’ +4)

since (3k2 +4)>0
‘.'-‘(Bkz +4)<0

Since since bz —4ac <0 and coefficient of X is positive, y does not cuts the x-axis, Hence, the curve is always

positive.

sin3x

=sin(2x + x)
#stxmsx+mS"2xtsmx
=2sinxcos® x +sin(1 — 2sin’ x)
=2sinx(l—sin’ x) +sinx —2sin’ x
=2sinx—2sin’ x +sin x —2sin’ x

=3smx—4sin’ x
(shown)

4

5@)

6sinx=1+8sin’x

323
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Isinx—4sin’ x =

1O |

LD

w57 T 1n

2727 27 2

5Gii)

S+16sin’® x ~12sinx .
=5-4{3sinx —4sin’ x)

.=5-4sin3x
Maximum value S+16sin’ x —12sinx

2<c<4 andc=0

74)

"Midpoint BD = midpoint AC

_(4—5 3+4)_(x'—;2vy+l)
272 ) 0272

-1=x-2 J+4=y+1

x=1 0 y=6

C=(i,6)

)

Area'ofABCD.
it -5 -2 a1
26 4 1 3

l - . .
=5[4—5—6+24—(—30~8+44;3)]=24 unit?
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XN

_6-4 1

o ~-5+1 4+6)
Midpoint of DC = I
2 2

=(-2,5)
Equation of perpendicular bisector:
y—=5=-3x+2) :
y=-3x-1"
Suby=0,
0=-3x-1

Gv)

Since Mgy, xm . # —1, hence diagonal AC and BD are not perpendicular to each other.

8(ai)

v 8
BEAS (@2x+1)

Ifn =1

f(x)
8
=| ——=dx
f (2x+1)
=4In2x+1)+c¢
Sub ) =0,
0=4In3+c
c=-4In3
S f(x)=4In(2x+1)—41n3

or .. f(x) =4ln(—2£‘§-i)

8(aii)

If n =4 . "

.
f (x)= (2x+1)
f(x

={ 8(2x+1)*dx

-t

= —%(2x+ )2 +c

Sub 1) =0,
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NCHS 2014 PRELIM EXAM (2) ADDITIONAL MATHEMATICS PAPER 1 (4047/01)

10 :—‘—;-(3)’3 +c

4
€=—
81

- A4
A T

&)

At stationary point, f1(x)=0

8
For. -————=0.to-bedefined, #<0.
@x+1y

Hence n20 for f"'(x) to have no stationary points.

() Plotted Ig y =lgk+hlgx—1)
(if) Gl —All points plotted correctly;
T1-Table

k=s0txl.4
h=240.2

G1 - Join all points:with:a best straight line and-appropriate choice of scale

10(7)

Let s be the horizontal distance from Q.

-5
tanx =—

s=S5tanx

10(ii)

H

Whens =7,
7=5tanx
x =0.95055

—— =5sec’ x
dx

dx dx ds
—— T —— X ——

dt ds dt
1

© Ssec’x

x 1

_cos’x
S
Sub x =0.95055,

dx _cos' 095055
@ s

= 0.0676 rad/s or —S—-rad/s
74

In A4BC:
AP = PB(given)

AR = RC (gjven)

In ASBC:

PR '=%Bc and PR // BC (Midpoint Theorem)
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NCHS 2014 PRELIM-EXAM (2) ADDITIONAL MATHEMATICS PAPER 1 (4047/01)
ST = BT (given) .«
SU =UC (given)

A YTU=—;‘-BC and TU // BC (Midpoint Theorem)

S.PR=TU and PRIITU
Hence PRUT is a parallelogram. (shown)

12(8) | sub (2, 0) inte y = x(x + k),
0=22+ky
el | k=—2 '
o % = xB)x—2] +(x —2)

=(x-2)"4x-2)

) . ady
At statio int, — =0.
nary point, — -

(x-2)*(4x-2)=0
x—~2=0 or (4x—-2)=0

x=2, l
2

s 11
Subx=05,y=0.505-2) = —1 E :

Ans: (1 —Iﬂ)
2" 16

X 0.4 0.5 0.6
& - 0 +
dx
L ﬂ.)is a minimum point.
27 16
X 1.9 2 2.1
& + 0 + .
&

(2, 0) is a point of inflexion.

20 [ x=0 and x=2 :
. 7y

x =0 is a maximum point as e "L o< O or gradient changes from + to —.

2

d’y
dxl

Xx =2 is a mintmum point as L > 0 or gradient changes from —to +:
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13G) | Cx 7l
P= 125—35(:05(——1)
14
P =125-3-1)=160
P, =125-351)=9
Hence 90 < P <160
13(ii)

125—35cos Zr—t =120
14

35005,(1[) =5
(14
T ) 1
cos| —t ==
(14 7
Basic £=14274
[T”Z :) =14274,27-1:4274

£ =6.36098,21.6390
Length of time = 21.6390 - 6.36098
=153 mias
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Answer ALL Questions:

1.

The initial mass of a radoactive substance is Spg . Qiven that the mass of a radioactive substance, a1

ug , at time 7 minutes, is givenby m = Ae” where A and k are’ constants.

T

ey AR B P

3‘

S.

6'

@® Find the valuc of 4. ' (1]
Hence, given further that the mass of the radioactive substance decays to one third of its initisl
mass when t = 60 min, find the value of k. {2}
Q) With the valucs found in (@ =nd (If), find the mate at which 1 is dereasing when t =10 min. {3]
d 3 ‘ 2
@ Show &—x—(lxm 2x)= 6(s¢c 2x-see 2x). . [3]
@) Hence find. [ soc'2xdx. (4]
. :
A 2c0s A : ’
the identity ————————= ~tan2 4.
®  Frove thed 4 2sin A~co0s ¢cA = Bl
@) Hence solve the equation —; Geos2x +43 =0, for0 <x <. FExpress your answers in
§ 25in2x - coskclx
termof m. . ‘ 5]
@ Given that log,(2a—1)+log, 26 =log, bwhere b0, find the value of a. (4]
@) Given that 3* =4, find log,(?g-)and log,9 in terms of k. . (5]
@  Skectch the graphof y = -—%x’ . ) ' {1}
t B
‘ 27 . . .
@) Sketch the graphof y = 3 on the same diagram as (). : {2]

@) Point A and B are the two intasections of your graphs. Caloulate the coocdinates of points of

®

@) Hence find j

" intersection of your graphs. Henoe write down two facts about OA a0d OB; where point Ois at ‘
the origin. ' I -

2x' +3x* -x'+4
x’-4(x-2)
2x* +3x* = xf 44

G -9x-2)

Express as partial fraction. | 7

dx for x>2.. - . _ RG]

319
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. Sketch the graphs of y=x* -'Zx +‘2 and y =2x+ 2onthe same dxagram showmg the coordmau:s of
the intersections. Hence fmd the 2= srea cuclosed by thetwogrephs, - . . (9}

’ ¢ - AR . ,
8. (@ Given that fe cocfficient of x® and x"in the expansion of (x’ -—}-) ar¢ a end b respectively,
: x

find the vahue of &, * : : B -
b _

—
Pt

@) Given the first three terms in the expansion, in ascending powers of x, of {2+ px)" ere
2048+ 16x + gx* where 71, p and g are coristants. Find the value of n,p and q. {6} .

9.,  The disgram shows a rectangularffeld ABCD with length 200 m. Students ran slong the straight tracks e
BC, CD, DE sad EB to complete the running course, Given that DE = 160m ad ZADE = 6 where

0<6<£.
2

o © 200m 'c

160 m

A £ ’L;‘.J !‘.:": - - 8

@  Show that the total dstance, P m, of the-running course is given by P=r+hsin0:«-koo30.
where 7, h snd k ace constants to be found. 3]

@) - Express Pin the foan: 7+ Roos(6+ «), where R> 0 and « is an acute angle, N 3

@) ' Find the valuc of § which P=0.65 km. . 4]

4

' A T :i;“ N
- i ) Y, ’ . N \
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"10.

. A curve has ancquationy:ln( 3= 2x
3x+1

Nan Chiau - g;- 2014 - Paper 2 p3

Given that the y-axis. is a tangent to the cirde Cy at point Awhich the y-éé'ordinatc is 4 and the circle

 passes.through poiat 8(4, 5). Find' -

@  the coordinates of the centre and radius of the drele, {5}
) the cquation of the circle in the form x° +y* + ax +by + ¢ =0, where ¢, b and ¢ are constants,
‘ i

) the cquation of another drcle C; whichis the image of the circle Cjbdng reflected along the x-

axis. Express the equation of drcle C; in the form x* +y* + px+qy +r =0, where p, g and r ace

constants. . {2]

} forl<x <2-;:. Find

® - | - {3}

df) the cquation of the notmal to the curve at the point A which the taagent to the curve o this point
is purallel to the line 7y +10x = 1. Express the equation-of the normal in the form of

y=noc+ina+bwhichm, a and b are constants. {8}

END OF PAPER 1
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Answer Key

Nan Chiau - AM- 2014 - Paper 2 p4

LG | o4=s 2. 1 () | elsect 2x—sec? 2x)

(i) | k=-00183 , (i) |3

(i) | rare decreasing = 0.0762 ug /min- 4. 1) a=§

13 () | o= 1= Bx 1ox @ (2
24724 14" 24 . &

510 1. 4

(i) Ya-8x'/2 4

81 4 (4, 10)
8
— 0 )
1L 1)
. X
v=-27x"/8
(iii) | AC1LS.1).BQS,-1) [ Parabolic curve with yelrtercaptof 2 (81)
Min pt(BI) .
Polnt A, O and 8 are collinear, O Is the mid-point of AB. Str. Linewith y —ntercepts of 2 and +ve gradient (B1)
: Showing values or cocrdinates of two intersection (B1)

6. i e -xted LA “ 1 2

( ) ®-ax-2 W+l 2(‘_2)0(,‘.. 2)1 23 )05

(ll) xi ~1x+121-h(z-2)-(xl:2)+%ﬂx+2)+c
8 | 2--3 9 | () | 560+160c0s6-160sing

(i) 1 g3 (i) | p=560+226c03(6+3)

ATV RAE T |- 4
- j(iii) | =0.376
10. (l) (21.4), ma!u:-zl 1 1 (‘) ___l ..__.._.3
3 3 (5-2x) 3x+1
™ g T RS ey
(i) xt+y? -l—7x+8y+16n0 (i) =l em) 7
4 7T
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Nan Chiau High School

Prelim Examination (2) 2014

"—"‘\/3 , : Al

Marking Scheme
Qu | Suggested Solutions
No -
li m= Ae®
A=5 81
l —- k{60) _
{1 | 39)=2 : M1
k=-0.018310
k=-00183 Al
dn _ . 4
Lii | o = Ake M
' =5(—0.018310)g 00183100
=-0.0762 pg/min M1
rate decreasing = 0.0762 ug/min Al
2i g){—(tan3 2x)=3tan’ 2x{sec? 2x)2) M1
= 6tan’ ZJc(sc(:z Zx)
= 6(secz-2x —-leecz Zx) M1
= 6fsec* 2x ~sec? Zx) AL
.. J" 4 _1 [ 3 2
2ii x sec Zxdx-—s-tan 2x,+J:sec 2xdx M2
3 3 3
=-l[tan3 Zx]': +[tan2’x] M1
6 5 2 = :

331
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3i

3

41

2sm 4 —cosecA

LES = 2cos 4
2sm4—

sin A
2cos A

 2sin? 4-1
sin A
_2sinAcos 4
" 2sin?A4-1

_ sin24

M1 |

—cos24

M1

=—tan24
=RHS

_ 6cos2x +\/§=0
2sin2x —cosec2x

~3tandx+3=0

Al

M1

a== M1
6

M2

log,(2a—-1)+log, 2b=log, b
%]og,(Za—l)Hogz 2b =log, b
log, (2a—1)46* =log, b’

Al

M1

Qa-1)48* =b*
5*(@®a-5)=0

(@a-5)=0
5

M1

8

Al

M1

M1




4ii

54,it

Siii

;:l;(.’.gs.ﬁ‘._"k

,Iog,[zz) log,27=log, h — M1

=3 -k - Al
log,9=2log,3 M1

== A1

N4
x

81

Y=-27x>/8

—ooxl ==t M1

x=15o0r-15 mi
A(-1.5,1),B(1.5,-1)

A2

Point A, O and B are collinear. O is the mid-point of AB. (“‘\\iﬁﬁ p\’O
\\Q on € Savng 9’( .

,2x +3x* —x? +4 21x* +12x~ 52
=2x+7+

X

(x —4)(x 2) A (x —4)(x 2)

2 4125-52 4 B c

— - M2

(x=2)*(x+2) —(x—z)+(x—z)2 e+

21x* +12x =52 = A(x —2)(x +2) + B(x +2) + C(x —2)?

M1

333
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Letx=2
4B=56
B=14 I M1
Letx=-2
16C =8
1
C=—
3 M1
Let x=0
{1 ~4A+2B+4C =-52
41
2 )
2x' +3x° —x* +4 DS S| S - 1
(x* —4)x—2) o 2e-2) (-2 2x+2) T e
6ii ) s '
j-2x ;I-Bx - +441x=j2x+7+ 4; . 14 . 1 e
(* —axx—2) 2(-2) (x-2f  2x+2)T—| M1
=X2 +7x+ﬂln(x——2)— 14 +£[n(x+2)+C
2 x-2) 2 :
e — '
7

y ]

| Paraboli¢ curve with y-intercept of 2 (B1)

Min pt (B1)
Str. Line with y ~intercéptsiof 2-and-+ve-gradient (B1)
Showing values or coordinates of two intersection (B1)
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) .
xP-2x42=2x42 ————
x*~4x=0 .
" x=0o0r 4 - _
y=2o0r10 T Ml]
A:fzx +2~(x" ~2x+ 2
—J—x +4x dx %Ml'
3 27
X" 4x
= —— -Ml
3 2
Ao
=—ﬁ+32
3
=102 — 1]
2 10 -
o |-
X
eI ————{]
=13440x¢ — M1
¢ [
wcs(xz)f(__) Y
X
=-—8064x" — M1
a =13440,b = -8064
a3
5 3 | A1 ]
- -1 81l @+ v
PxY'=2048 +16x + gx*+..
| TEreer ey .
'- . 2" =2048 .
n=11 ~— —
“C (Z)IO(px) 16x - M1
1 . ]
=i ————Ja] -
‘ B
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9i

9ii

9iii

O o7

1Y |
”Cz(z)v(-—xJ =gx’

704

_3
7= 33

Al

P=BC+CD+DE+EB

=160cos 8 +200 +160 + (200 — 160sin 8)

=560 +160cos @ —160sin &

M1

P =560 +160cos8 ~160sin 8

R =51200

tana =1

M1

4
a =-—

4

Al

P =560+ 226¢0s(8 +2)
4

560 + /S1200c0s(8 + %) =650
90

V51200

p 4
G+—)=
cos( 4)

‘Al

al =1.16174

M1

0+Z=1.16174
4
8=0376

M1

Al

M1

M2
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10i

10ii

10ii

11i

M1

midfpt of AB=(2,4.5) M1
My =
’mnoml‘=—4 M1
45=-4(2)+C
C=125
y=-4x+12.5 M1
y—coordinate = 4
4=-4x+125
17
x=—
8
1 . 1
(2—,4), radius=2— A2
8 8
OR
Let C=(x; 4) M1
(x-0) +(@-4) =(x-4) +(4-5)
x? =x? -8x+16+1
=-1—7- M1
2l 4 | di —2l
( 3 ), radius = 3 A2
. 2 2
17 » (17 )
A E—
x? +y2—-1:;1x—-8y+16=0 Al
centre of C2 (2%;—4) M1
x4yt ——1-42x+8y+16=0 Al
5~2x
=In-
7 3x+1
=-§-ln(5-—2x)—ln(3x+l) M1
y_ 2 3 M1
dx 2(5-2x) 3x+1
.t 3
(5-2x) 3x+1 Al
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11

Ty +10x =1

ml=——

1 3 10

(-2x) 3x+1 7
60x* —151x+62=0"

M1

M1

x=2or %é—(rejected )

" $5-22)

AT

M1

M1

M1

M1

Al

*+* End of Paper ***
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