Set 1 - Marking Scheme

Paper 1
Solution Marks Remarks
1 -1
3 ]ﬁx.lyl
L2 ]
Toriyt IM for (ab)™ = a"b" or (&™) =™
-]l cr S L |
'W IM fOI'—=I’.”OI'c' —;
==l
= T 1A
3
2 (1-pll-g=p
(1-g)-p(l ~g)=p 1A
(1-g)=p(i=-q)+p IM for putting p on one side
(1-9)=p2-9)
Pr= Q__I 1A p= __q
g-2 -9
3
3, (a) 45p°-125¢
=5[(3p)" - (59Y')
=5(3p - 5¢)3p + 59) 1A or equivalent
®) 45p7-125¢'-12p-20g
=5(3p = 5¢)3p.+ 5q) = 4(3p +50) M for using result in (2)
=(3p+59)[5(3p - 59) - 4]
=(3p+ 5q)15p - 25¢— 4) 1A or equivalent
3
4. (a) Marked price of phone A
=3000(1 + 60%)
=$4800 1A
Marked price of phone /
=2500(1 + 100%)
= $5000 1A
(b) Profit of phone A
=4800(1 - 15%) - 3000 IM  |e-ees .
=$1080 e'ithglrone
Profit of phone [ :
=5000(1 — 15%) — 2500 —
. =8§1750
Thus, phone [ has a higher profit. 1A fit.
4
\
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5. Letx m be the walking distance from Town A to Town B
and y m be the walking distance from Town B to Town C.
X ¥
T 1A+1A
x4+ y=5000
From the second equation, y = 5000 - x .
Substituting into the first equation,
ﬁ+’°g°9“=4soo IM | for eliminating one unknown
0.9x + 1.2(5000 = x)=4500 x 0.9 x 1.2
—0.3x + 6000 = 4860
x=3800 1A
The walking distance from Town A to Town B is 3800 m .
ki i to .
Let x m be the walking distance from Town A to Town B 1A for y = 5000 - x
00T e IM+1A+ 1A x
12 0.9 +1Mforl—i+6~§
= 3800 1A o
The walking distance from Town A to Town B is 3800 m .
4
6 () DX n
=R2-x<=-Ix-6
x<13 1A
4x-2420
x26 1A
Thus, the required solutionis 6 <x<13. 1A
(b) The multiples of 3 which satisfy
both the inequalities in (a) are 6, 9and 12 .
Thus, the required number is 3 . 1A
4
7. (a) #=135°0r8=1315° 1A for both correct
) AB=JoA*+0B* (Pyth. theorem)
=Je+8 ™
=10
Let r be the perpendicular distance from O to AB .
1 1
—(10Xr) =— 1M
2(1 Xr) 2(3[6)
r=48
The perpendicular distance from O'to ABis 4.8 . 1A
4
.
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8.

(a) AD=CD and BD = CD (given)

(b)

AD=BD

£DAB = £DBA (base £3, isos. A)

£DBC = ZDCB (base £s, isos. A)

ZLDAB + £LDBA + £DBC + £ZDCB = 180° (£ sum of &
2/DBA + 2£DBC = 180°

£DBA + £DBC = 90°

ZABC =90°

Thus, the claim is agreed.

A

fit.

AD = CD and BD = CD (given)
AD=BD=CD

AC is the di
ABand C.

£ABC =90° (£ in semi-circle)
Thus, the claim is agreed.

of the circle passing through

M
IM
1A

fi.

ZLCAB = 180° - 90° - 30° (£ sum of A)
=60

£DBA = ZCAB (base s, isos. A)
=60°

ZADB = |180° - 60° - 60° (£ sum of A)
=60°

AABD is equilateral.

AB=AD=DC

sin ZACB

~- s Al

M

1A

fit.

(m)

(b)

The median = 26 marks
The range = 30 — 14 = 16 marks
The inter-quartile range = 30 — 15 = 15 marks

The third quartile is the average of the 25th highest
score and the 26th highest score.

Since it is equal to the full score, 30 marks, both of
them should be 30 marks.

The top 26 students, who originally have 30 marks,
face a mark deduction and the scores of other
students remain unchanged.

Thus, it is impossible for all the students

1o pass the test after the rechecking.

\!

M

fit.
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10. (a)

(©)

By remainder theorem,
fk)=k

28 - 5K —k+4k=k
28 -5 +2k=0
k(2k=1)k-2)=0

k=0 utk-%or k=2

Take k=2.

By definition, x - 2 is a factor of f(x) - 2 .

By long division,

fx)-2=2"-5-x+6
=(x =22 =3)x+1)

flx)=2

f(x)-2=0

(x=2)2x—3)x+1)=0

3
=2 - =-]
X or x zorr

for all correct
k=0 or k=05 or k=2

for all correct

x=2orx=15or x==1

Take k=2.
[(x)-2=2"-5"-x+6
f(2)-2=22)- 52 -2+6=0
Sox -2 isa factor of f(x) - 2.
f(x)=2

f(x)-2=0
(x=2)2x=3)x+1)=0

3
=2 orx==or x=-1
" 2

for all correct

x=2orx=15 or x=-I|

'I‘.lhk=-%.

By long division,
glx)=2¢-dx-3

Let 2@ -d4x-3=4,
Then2¥ -dx-7=0.
A=(—4) -4 -T)=T2>0

The graph of y = g(x) intersects the line y = 4

at two distinct points.
Thus, the claim is agreed.

1A

fr
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1. (a) LetC=kn+kn ,wherek snd & are non-zero constants, 1A 13. (a) Lethem be the height of the circular frustum.
By similar triangles,
34.5 = k (25) + k25 , 8
M for substitution sk
144 = £,(100) + k, /100 Lol P IM
Solving, we have k, = 1.5 and ky=~0.6 . (A | forboth csea £ 1
The printing cost of a 50-page document ‘ 2
= 1.5(50) - 0.6+/50 h=Z 1A or equivalent
= $70.75735931 ? x
~$70.8 1A It $70.8 Thus, the beight is = cm .
() 1.455:1.5»;:.65 | (b) Volume of the cylinder
- —— 1
145=15 T M ‘ :K[gj [20__3 ik
3 I=4l42 1A =(320x - 8xx) e’ 1A | orequivalent
n=
Thus, the number of pages in the document is 144 . (. (¢) Capacity of the container
1 2
6 | =%,(?] :z,_ég[%] [x- §)+(320l—hx) M
(80+¢c)- (40+a) =39 =[¥nx+320#] em’ 1A or equivalent
12 setting simultaneous equations
® {(40 +a)+(40+ )+ (80 + ) +1076 = 20x62.5 L Rl 1
{a_1=c Tn+320:22000
a+b+c=14 xzﬁ—m 1A
2a+b=15......(1) 2%
From the stem-and-leaf diagram, x
agbhss.....(2) M And 2 <20
From (1) and (2), x<40
3215 175
b2s ‘ —-30sx<40 1A
The only possible value for bis 5. | 2=
Thus, the only possible solution for a, b and ¢ is ’ " "
a=5,b=5andc=4. 1A | forall correct ® M
1 (16 8
{b) The median =61 words per minute 1A '5'(?] m[l-[ﬁ] ]*(m"_“x) ™
The mode = 45 words per minute 1A 12
=(—xx+320)r) cm’ 1A or equivalent
(c) The median. 1A 3
It is because the mode is at the lowest end of the | 32
distribution, whilc the median is at ? = 222000
the centre of the distribution. 1A R 375
OR : x2—=30 1A
The mode is far away from the centre of the either one =
distribution, while the median is close to ! And X <20
the centre of the distribution. =~ | |eeeod 1 2
OR 5 x<40
Any other suitablereason. =~ [ oo 375
;-—305:(40 1A
7
8
. '
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14. (a) (i) The coordinates of B are (0, -5). 1A
(i) Tbeooaﬂimmofkm(%.g-;—s). 1A
5.9°5
(b) The slope of AM=—2 =913 1A
0-2 ?
2
'I‘hulopeofOC:% 1A
(¢) Slope of AM x Slope of OC =1
=g M
A
7 -15=-7"
P +qi=15g=0
The equation of the locus of C is
P+ -15p=0 1A
15y (15}
-
72 2
Thus, the locus of C is a circle with centre (o. 125) 0,7.5),75
mdndius%.m]udingﬂupoints(ﬂ.ﬂ)md(ﬂ,ﬁ). 1A+1A | 1A for correct centre and radius
1A for excluding the two points
8
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15. log, y—3=3(log; x+1) M for setting up equation
log, y=3log, x+6
log, y =35 4 IM | for changing base
log, a
log, y=3"% 46
El
log, y =log, x* +log, a*
)
lug'._|¢=lc)g'ﬂ‘x:3 M
y=a'e 1A
4
16. (a) The required probability
==..J..1.C:2 M
. 3 1A | et0339
165
The required probability
=ixix£xlxq M
12 11 10 9
-c.X 1A | 033
165
(b) The required probability
(:"‘(,‘I'!IC‘a
-G M for numerator
56
165
-i 1A rL 0214
14
“The required probability
4.3 4. 3
— XX —X=XC}
=219 - IM for numerator
56
165
=i 1A rt 0214
14
The required probability
.—.4—12 IM
8 7
=i—1 1A | reo21s
4
]
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17. (a) A=(-8)"-4(25)
==136
<0
Thus, (*) has no real roots.

I ST O RTe D)
2
x=44+3ior x=4-3i

(b) (i)

a-f
_ 443
(4+30)-(4-30)

4-3i

(ii) Sum of roots

Ty
ORI

ol
36
The required quadratic cquation is

" 25
—xt =20,
X x+

f.

or equivalent
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I8,

(a)

(®)

(i) CM=CM (common side)
AC = BC (given)
AM = BM (prop. of rectangle)
AACM = ABCM (88S)
ZACR = ZBCR (comr. /s, = As)
CR = CR (common side)
AC = BC (given)
AACR = ABCR (SAS)
So AR = BR =24 cm (corr. sides, = As) .
Since AAMC is a vertical plane, AR L RB .
AB=24" 424

=24J2 em

By cosine formula,

AN? + BN? = AB®
Co8 LANB = AN X BN

ZANB = 100.4163610° = 100°

(i) AR = AM? + MR® - 2(AM)(MR)cos LAMC
When ZAMC decreases from 90° w 0°,
cos LAMC i and AR d

tan ZABR S
BR

tan ZABR d when AR d

Thus, £ABR decreases when ZAMC decreases.|

™M

M

8.75cm

rL 100°

fr
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19. (a) Letn be the number of cubes.
The height of the decoration
2 ]
- 50+50x-:-+50x[%] +...+sox[§-] IM
3 3y
50x=+50x| =
<50+ x4 x(4] +
- 50 M
-3
4
=200cm=2m
Thus, it is impossible that the height of the decoration 1A fit
exceeds 2 m .
(b) The area of square faces of the cubes forms a
2
geomeuicmwiﬂnmmmmmﬁo(%) =% . M can be absorbed
Let n be the number of cubes in the decoration.
9 9 9\.,(9 9 M
oo 2)a] T (3 o3 Jer
: EANER) (l)" <27500
6% 50 +4x50'x[[16)+(]6) +ok e
Lol
oy ()
15000+10000[E) '—69 <27500 IM | for sum of geometric sequence
) P
16
9y _35
1-| =] =
(&) <%
9V 1
| ma
(&) 3%
(n-l)log%z Iog% M for using logarithm
Solving, we have n < 7.228262519 .
The greatest possible value of n is 7. 1A

Thus, the maximum number of plastic cubes in the
decorationis 7.
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© M

(i)

—— ,._;._..____.___fﬁ_.‘._ -

One can imagine that there is another larger
cube under the cube with 50 cm side length.
The length of the square base of the pyramid is
the same as the side length of such larger cube,
which extends the gecometric sequence by one
term before the first one.

The length of the square base of the pyramid

=5l)+3
4

200
One can imagine that smaller cubes are placed
on top of the decoration one by one.
When the number of cubes increases, the
volume of the part of the pyramid above the
top face of the smallest cube approaches zero.
The height of the pyramid is the height of the
decoration when there is infinitely many cubes,
which is 200 cm .

The volumes of the cubes forms a geometric
sequence with common ratio 2 I-E
4) 64
The volume of the decoration
2 &
=50’+50’x2—1+50’x(£] +._.+50’x[£}
64 64 64
(&)
- 64 3
=|50°x [_E cm

64
The volume of the space in the pyramid

1 l—[EJ]
_ 1200 st 64
_3[ 3](z(m) 50°x S
7]
« 8059433066 cm’

> 80000 cm’
Thus, the epoxy resin will not overflow.

1A

r.L 66.7 cm

for sum of geometric sequence

fr
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