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SECTION A(1) (35 marks)

8,742
1. Simplify (xsy _2 and express your answer with positive indices. (3 marks)
xy
[b W
X9
s -b
Xy
- W v
X Wy
Jt
2. Make x the subject of the formula Ax=(4x+ B)C . (3 marks)

Ax=datxthC

Ay -uUClx =R C

o B C

b4
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2 3
3. Simplify ——+—— |
Pty S 1 6

A Ul=6X) 1 3% -5)

(3 marks)

Lhe-E)(1=bxw)

C &“l&\(ﬂl\(vlg‘

4y - Uy -5+ 0%

R

RSN ATV

[ 3

Wy =34ty

4. Factorize
(a) 5m-10n ,

(b) m? + mn—6n*

(© m*+mn—-6n*-5m+10n .

&) 5 (m-2An)

(4 marks)

b) Cm-1n)(m+3n)

L) (mawn)(m+3n) = 5(m-2h)

= (m-n) Cmitdp, =)
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5. In a recreation club, there are 180 members and the number of male members is 40%_more than the

number of female members. Find the difference of the number of male members and the number of
female members. (4 marks)

.HUM~QVMMMLIchmM%mMLMLX
LUy x = 1§
p= 15
LTt ot XS fomadn om0 8 mades,
o b?{/(“wm/\(/b > %0{7

6. Consider the compound inequality
x+6<6(x+11) or x£-5 ... ™).
(a) Solve (*).

(b) Write down the greatest negative integer satisfying (*) .

) Xtb Chy+LG
X 7-14

(4 marks)

b) —|
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)

are (12,75°) and (12,135°) respectively.
(a) Find £LAOB .

(b)  Find the perimeter of AAOB .

&) LPoB= (353 < Lo

7. In a polar coordinate system, O is the pole. The polar coordinates of the points 4 and B

() Write down the number of folds of rotational symmetry of AAOB .

(4 marks)

) Bt = 254127 - 21 (s bo)
M: l;l

dL [)an/m\/-.-,(z X 3 7/5(7 U/wi@
u)’;
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8. It is given that f(x) is the sum of two parts, one part varies as x and the other part varies as X2

Suppose that f(3)=48 and f(9)=198 .
(@) Find f(x) .

(b)  Solve the equation f(x)=90 .

D) ) Tkixtkax , K £0 , ka#?
\‘CH) = 2)\(,\+C”cl = 4§ — (D
) = T+ bil=196 — @
®-0Ox>

(5 marks)

Eyler = Cy
1™ (
e, = 1%
LU Byex”
h) fux) = X'+ (3 = 90
\(1-%(%*"6{0;0
=3 o -8
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9. The frequency distribution table and the cumulative frequency distribution table below show the
distribution of the heights of the plants in a garden.

Height (m) Frequency Height less than (m) Cumulative frequency
0.1-0.3 a Q& 0.35 2

0.4-0.6 4 0.65 A
0.7-0.9 b ¥ 0.95 13

10-1.2 K 1.25 y YV
13-15 15 1.55 37

1.6 1.8 3 1.85 z L)

(a) Find x, y and z.

o) w=2t & Thy

(b)  Ifaplant is randomly selected from the garden, find the probability that the height of the selected
plant is less than 1.25m but not less than 0.65m .

(5 marks)

z=3Y+t%5= 40,

n = %:}" 15 = 7/)///

o) Reiel_pup =

2 - b

40

L

-

o/
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SECTION A(2) (35 marks)

10.  The coordinates of the points 4 and B are (5,7) and (13,1) respectively. Let P be a moving
point in the rectangular coordinate plane such that P is equidistant from A4 and B . Denote the locus
of Pby I'.
(a)  Find the equation of I . (2 marks)
(b) I" intersects the x-axis and the y-axis at H and K respectively. Denote the origin by O .

Let C be the circle which passes through O, H and K . Someone claims that the
circumference of C exceeds 30 . Is the claim correct? Explain your answer. (3 marks)

a) 8w o] M= 35 %
Slv\w ﬂ I =3
V\""W‘P\T s M= (4,4)
Let T 3 y-y=Tlx-9)
Ty =ty
b) let b= (h,0) | K=,
ub H mto L
0= Gh-
h= |,
V\I“{V(,blo)/ <= Lo, -%)
MK = V68 [ Pyt Thw)
z )0
Radim ¢ ( = § pwit)
~ Chirewm (w = a'{zt/tf>
émm = 2% i)
7 20

J\ \(‘%

Answers written in the margins will not be marked.

2016-DSE-MATH-CP 1-8 8

Answers written in the margins will not be marked.




Answers written in the margins will not be marked.

12
N, |

-y

11.

An inverted right circular conical vessel contains some milk. The vessel is held vertically. The depth of

milk in the vessel is 12 cm . Peter then pours 4447 cm’

He now finds that the depth of milk in the vessel is 16 cm .

of milk into the vessel without overflowing.

(a)  Express the final volume of milk in the vessel in terms of 7. (3 marks)

(b)  Peter claims that the final area of the wet curved surface of the vessel is at least 800 cm? . Do
you agree? Explain your answer. (3 marks)

N b e i radiwd cﬂ nwfler glm’fw Lex em.

DW@(MM Voxﬂ(/ﬂ/w d7 il e &M/IW bf/lf]Wﬂ

L) x b - TwY L oagag

Hoy«l&xﬂ =332 — (1)
2 Y
Lb X

2y =lby —@

b B) wh () b (HL)y—12u>- 1332

0= |

w=1 y=12

Mol velvme 9] wille = g0 97 (2 HIAT T

%g/tbtm)

)03 Wet a«/wM Ly it Orto

B AL I NIESE A1,

3(5’3.%7@%)

< & Lom”)

oL Nl"
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12.  The bar chart below shows the distribution of the ages of the children in a group, where a>11 and
4 <b <10 . The median of the ages of the children in the group is 7.5 .

Distribution of the ages of the children in the group

I IV
. Zé =
2N B B

(b)  Four more children now join the group. It is found that the ages of these four children are all
different and the range of the ages of the children in the group remains unchanged. Find

(i) the greatest possible median of the ages of the children in the group,

(i)  the least possible mean of the ages of the children in the group.
(4 marks)

o) L a+ritbed _ g
7 |
- AbtAath =22+t a3
4 = A-b
YA, by 4o
(=12 {oa=13

[b=0 7 1 1b=-9

NS
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b1) Greotest prutible  newliow

= £

W) st powihle  pwgbinm
= 7
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13.  In Figure 1, ABC is a triangle. D, E and M are points lying on BC such that BD=CE ,

LADC =/ZAEB and DM =EM .

A
'S \
A | L
B D M E
R 6‘ Figure 1 ¥

(a) Provethat AACD=AABE .
(b) Supposethat AD=15cm , BD=7cm and DE=18cm .
@) Find AM.

(ii) Is AABE aright-angled triangle? Explain your answer.

(2 marks)

(5 marks)

o) LADLE LAEB Lo

M=EM oamd BD= CLE Lov)p\/w)

S Dh+DM = ME+EC

O OFLD Y ABE  LSPS)

bi) At = AE =18 (o cides, &0

Do ARDE B Bw &

o MM LDE

LTS =15 Py, The)

M=l wm)y

) PM= 18t Y = AT tum)
R I T PVJTWZM»«)

|

(

t

A0 () -
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KB+ A = (15

Nebt F T [ Comverts ] i Tiw)

-
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14,

Let p(x)=6x"+7x* +ax’ +bx+c , where a, b and ¢ are constants. When p(x) is divided by
x+2 and when p(x) is divided by x-2 , the two remainders are equal. It is given that

p(x)E(lx2 +5x+8)(2x2 +mx+n) , where /, m and n are constants.
(@ Find 7/, m and n. (5 marks)
(b)  How many real roots does the equation p(x)=0 have? Explain your answer. {5 marks)
) LX) = pLv)
+ Y
L)1) e a o) =2 bt 0= 60)Y + FUY) P+ b
Db+ C
bo 40 -2b= |52 tYatlb
| b= -238

LT bR ax 2w t U

Ll 8% +2/)@\ppw\;w ")
- QL\O%* LYV\)C)>+ LV\)OL+ [U)cz'f' YM)cz—(—ynx+[L)<}-|—
gy + § n
= ALyt (Lwm+10) y7’+ (Lnt3m+1b)x ¢ (Sn+ fm)y
+ ¥n |
x> b
L3/
L+ [0’/?
W’“"///
Chtfm=-3%
n=-"Yy
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b) PLY) = (3x+ Ex 1 8(3xP-x ~¢) =0
| et 7‘(»0 2yt Sxt 8
_ T S owui)
;w%)

1<riJ

e 4Lx)= &x % — Y
. t JI-40En
2Ly)
_lrJd3y
} Y
o DU =0 howe Qs
| e

2y o e ot
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SECTION B (35 marks)

15. If 4 boysand 5 girls randomly form a queue, find the probability that no boys are next to each other in
the queue. _ (3 marks)

ot - Y] pouGivitig > 4!
> 3ba §bo
hootd o = DESF WD KIRUVRLRLE LY L 4 Gesy s vy

2R 8V

yl
oy
)
s
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16.  In a test, the mean of the distribution of the scores of a class of students is 61 marks. The standard
scores of Albert and Mary are -2.6 and 1.4 respectively. Albert gets 22 marks. A student claims
that the range of the distribution is at most 59 marks. Is the claim correct? Explain your answer.

(3 marks)

Wt Stamdowed  davooben e 8 omeaviy.
{ o Ad=b]

2
A0
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17.  The Ist term and the 38th term of an arithmetic sequence are 666 and 555 respectively. Find
(a) the common difference of the sequence, (2 marks)

(b)  the greatest value of » such that the sum of the first » terms of the sequence is positive.

(3 marks)
M) WA vewwon di{ference e d
bbb+ 28-1Dol= 5
d= 3
o U AMoenwe <2
b)  Llalhi)+ a3 > 0
T (132 ~3ntd )0
— S +bbT Sy D
n L -yys) > 0
NN 7N Y O BT 4.2 9%
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18. Let f(x)=-;—1x2 +12x-121 .

(a) Using the method of completing the square, find the coordinates of the vertex of the graph
of y=1f(x) . (2 marks)

(b)  The graph of y=g(x) is obtained by translating the graph of y =f(x) vertically. Ifthe graph
of y=g(x) touches the x-axis, find g(x) . (2 marks)

(¢) Under a transformation, f(x) is changed to _?lxz —12x-121 . Describe the geometric

meaning of the transformation. (2 marks)

o) fLx) = =% (x"=3by) 12 ]

A_I\I\/ ’),\IL IQLB ]1
o 3\_/7\ o 07 b/
= VN A R,
- 3L/ tvy )

Vetey %5 L6 —13)
\97 \/w%)c b’l Oyux) = (|&,0)
Ly %y) —tix-18)” i}
— 5 x> -3yt [87)
?-Jz‘;c 12y — (9§
o) Lot heow M) be Pw)
p (At 3l ) =]
Cx+18)" =13
\/e/va o bPuex) 3 (-, -13)

LY WMAWWW 3 heb//wf fb%)
My tjﬂvm

A

w\-— \N\—
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19.  Figure 2 shows a geometric model ABCD in the form of tetrahedron. It is given that ZBAD =86° ,
LCBD=43° , AB=10cm , AC=6cm , BC=8cm and BD=15cm .

Figure 2

(@) Find £LABD and CD. (4 marks)

(b) A craftsman claims that the angle between 4B and the face BCD is ZABC . Do you agree?

Explain your answer. (2 marks)

A) S | b
T ol Snipb
L= Yl b b
LMD = (h —/PpPB- 8 L L sumd] &)
= (3. 30//
LD = & v ™ =2 LU (s ¥57)
e 10 F Com)y
b) M>+ per= (o0
o
. LACE= %" CCO’WWW({’* Puytin: Thm.)
v Yen-
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\ - 3

AOPQ is an obtuse-angled triangle. Denote the in-centre and the circumcentre of AOPQ by I and J
respectively. It is given that P, [ and J are collinear.

(a) Provethat OP=PQ . (3 marks)

(b) A rectangular coordinate system is introduced so that the coordinates of O and Q are (0,0)
and (40,30) respectively while the y-coordinate of P is 19 . Let C be the circle which
passes through O, P and Q.

(i) Find the equation of C.

(i) Let L, and L, be two tangents to C such that the slope of each tangent is % and

the y-intercept of L, is greater than that of L, . L; cuts the x-axis and the y-axis at S
and T respectively while L, cuts the x-axis and the y-axis at U and V respectively.

Someone claims that the area of the trapezium STUV exceeds 17000 . Is the claim

correct? Explain your answer.
(9 marks)

N L0PL=2(FT  ( pmy- o] L biucty)

A Mid-pb €] 00 he M

PM= MP L comman Sidy)

F/ILM;J )I\Q/ m___ Sy, St line

N LPMO=LPMB = To"

A PMO A PME (KK

(2 DP =20 Lo side o] 22)

b) ler P he (py ()

m = J(30-19) "¢/ 4o-p)*

2 (+p = (2] +lu6v - fop+ p*
p = 1

Lp=017,14)

sCrwwmeentre of S0PO = (£, =33)

Raeting q = > J(=33-0Y 1 (- 0)*

= bk .

J\Ecinwb ( i¢ LY“YL)L%W%&)ZL;’“
(x- D)’ +m+25) p s
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W) let @@" (é L, be 131:‘—34%—# N
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let <Dxﬁavsmxfﬁﬂgﬁ ?vﬂAﬁ ] Li omd €
be Lyvw) ~ | B ]
Ytss %
Y 3
2yt 1= -Yx+ 12y
byt b= (28
P R S 2 .
Jd 7 3 {
owh ()t O
Lv—ﬂ)i/uy‘%‘ 21) L gy
K lL 3 t52 {

oA | TOD. L{_IHI).?/
VI 2y 313 b e+ V- 84X 33 =0
{
ey v BE T LT e
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or | T

\/\:/"X/fmlci

L Wheteotwm ¢ Ui oamd O 3013 1Y)

)

Lo amd ¢ 3 (950785)

NBt Y L= Y- (e Rk-1)
(/\:%\( T[y)/f
/TR AR A R S LY,
co0 J > 3 Lrd

g2 x -7

G 4
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et $=(0,6) , T=Lt,5)
D:}(ft f(,'vj

- _ 23

3

_ S
- 3
V= }({,(D) —é—%—

-5t

= (22,6 V=(0, 15, w)
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