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Hong Kong Diploma of Secondary Education Examination
Mathematics Compulsory Part Paper 1

General Marking Instructions

1. It is very important that all markers should adhere as closely as possible to the marking scheme. In many
cases, however, candidates will have obtained a correct answer by an alternative method not specified in the
marking scheme. In general, a correct answer merits all the marks allocated to that part, unless a particular
method has been specified in the question. Markers should be patient in marking alternative solutions not
specified in the marking scheme.

23 In the marking scheme, marks are classified into the following three categories:
‘M’ marks awarded for correct methods being used,;
‘A’ marks awarded for the accuracy of the answers;
Marks without ‘M’ or ‘A’ awarded for correctly completing a proof or arriving

at an answer given in a question.
In a question consisting of several parts each depending on the previous parts, ‘M’ marks should be awarded

to steps or methods correctly deduced from previous answers, even if these answers are erroneous. However,
‘A’ marks for the corresponding answers should NOT be awarded (unless otherwise specified).

3. For the convenience of markers, the marking scheme was written as detailed as possible. However, it is still
likely that candidates would not present their solution in the same explicit manner, e.g. some steps would
either be omitted or stated implicitly. In such cases, markers should exercise their discretion in marking
candidates’ work. In general, marks for a certain step should be awarded if candidates’ solution indicated that
the relevant concept/technique had been used.

4. In marking candidates’ work, the benefit of doubt should be given in the candidates’ favour.

1 In the marking scheme, ‘r.t.” stands for ‘accepting answers which can be rounded off to’ and ‘f.t.” stands for
‘follow through’. Steps which can be skipped are shaded whereas alternative answers are enclosed with

. All fractional answers must be simplified.
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Solution Marks Remarks
127-8
sy 5b = M for (m"Y =m"™ or (mn)'=m'n’
a’b .
1245 #
g x - —r
§=fgg§—. IM for x—q=qu or y'=—
17
a
= ZIT 1A
---------- ®
2. Notethat x+y =456 and 7x=y. 1A for either correct
So, we have x+7x =456 . 1M for getting a linear equation in x or y only
Solving, we have x =57 . 1A
X
_ 456
147 IM+1A | IM for fraction
=57 1A
---------- 3)
3 3 2
k-9 Sk+6
3(5k + 6) + 2(k 9) M
(k=9)Gk+6)
15k T8k M
(k 9)(5 i+ 6}
= ——-—-L—- 1A or equivalent
(k-9)(5k +6)
---------- ®
4. (@) 9c*-6c+1
=(Bc-1)? 1A or equivalent
®)  (de+d)*-9c*+6c-1
=(4c+d)*—(9c*-6c+1)
=(4c+ d)?- (3c 1) IM for using the result of (a)
'—(4c+d+30 1)(4c+d (3c--l)) IM
=Tc+d-D(c+d+]) 1A or equivalent
---------- @
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5. Let $x be the cost of the fan.
(26%)x =78 IM
78
X=—
0.26
x =300
The selling price of the fan
=300+78 M
=$378
Let $ y be the marked price of the fan.
(70%)y =378 IM
_378
Y=07
y =540 1A
Thus, the marked price of the fanis $ 540 .
The marked price of the fan
= M IM+IM+1M IM for fraction + 1M for numerator
(26%)(70%) i + IM for denominator
=$540 1A
---------- @
6. (@ -20Bx+2)>x+10
—6x—4>x+10
—-6x—-x>10+4 IM for putting x on one side
-T7x>14
x<-2 1A
2x<-8
x<—4
Therefore, we have x<-2 or x<—-4 .
Thus, the solution of (¥) is x<-2 . 1A
() -3 1A
---------- 0)
7. (a) The coordinates of S’ are (5,12) . 1A
The coordinates of 7' are (-3,7) . 1A
(b)  Theslope of ST’
_12-7 M
5-(=3)
5
== 1A 0.625
8
---------- 0)
2022-DSE-MATH-CP 1-4
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Solution

Marks

Remarks

(b)

(®)

©

ZACB = ZCAD
LCAD = LADE
ZLACB=/ZADE
ZABC = LAED

AB = AE
AABC = AAED

(alt. £s, AD// BC )
(alt. £s, AC//ED)

(given)
(given)
(AAS)

Marking Scheme:

Case 1  Any correct proof with correct reasons.

Case2  Any correct proof without reasons.

£BAC
= /DAE
=87°

ZACB
=180°— ZBAC - ZABC
=180°-87°—39°
=54°

£LCAD
=/ZACB
=54°

Note that AC = AD .
ZACD

= /ADC

_ 180°- £CAD
B 2

_ 180°-54°
2

=63°

12
Note that a=3 and b6=5 .

The mean
_ 12(3) +17(9) +22(5) + 27(3)

20
=19 minutes

The required probability
I
20

2022-DSE-MATH-CP 1-5
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M

1A

IM
1A

[(R)$&r » AD// BC]
[(F)#EF » AC//ED]

[EX]
[EA]

for numerator

0.6



wE (RIRRAsRER)
CONFIDENTIAL (FOR MARKER’S USE ONLY)

Solution Marks Remarks
10. (a) Let f(x)= ax*+bx , where ’a' and b are nonéero constants. 1A
So, we have 16a+4b=96 and 25a-5b=15 . 1M for either substitution
Solving, we have a=3 and b=12 . 1A for both correct
Thus, we have f(x)=3x>+12x .
N 3)
(b) The x-intercepts of the graph of y =8f(x) are 0 and —4 . 1A for both correct
---------- )
(c) The equation 3x2+12x—k =0 has two distinct real roots.
122 —4(3)(—k) > 0 M
k>-12 1A
---------- @
11. (@ 36-(0+a)=14 IM
a=2 1A
30+b=31
b=1 1A
---------- ©)
®) @) The original mode
=36 (57, [ SRPEPIR |
The new mode eltheir one
=3 36 ___________ !
Thus, there is no change in the mode of the distribution. 1A fit.
(ii) There are two cases.
Case 1:  The player of age 17 leaves the football team.
The standard deviation of the distribution
~ 7.162537194 M - !
Case2: The player of age 43 leaves the football team. . :
either one
The standard deviation of the distribution !
~7.132307207
Thus, the greatest possible standard deviation of the distribution
is 7.16 . 1A fit.
---------- @
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Solution Marks Remarks
12. (@  The coordinates of G
1
_(1s4 128 "
22
=(77,64)

The distance between G and H

= (77 - 65)%+ (64 — 48)> M

=20 1A
---------- G)

(b) (i) GH is perpendicularto GP. M

(i)  The radius of C

2 2
By E=LA N AT 1M
2 2

=99

HP?= GH?*+GP? M
HP?=20+992
HP =101

The perimeter of AGHP
=GH +GP+ HP
=20+99+101
=220 1A
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Solution Marks Remarks
13. (&) The ratio of the volume of the smaller sphere to the volume of the larger sphere is 8:27 . M
The volume of the smaller sphere
_4 7(9)? & IM
3 27
= 2887 cm® 1A
---------- ©)
(b)  The volume of A4
=-;—ﬂ'(62)(10) 1M
=1207 cm®
The volume of B
=2887z+-:1;z(9)3—1207z 1M
=11407 cm®
The volume of B
The volume of A
_ 11407 VG ‘
1207 i
19 :
2 |
1
either one

The base radius of B i i
The base radius of 4 E

1 B |

=8
19
¢ ——
2
So, A and B are not similar.

Thus, the claim is not correct. 1A fit.
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14. (a) Let p(x)=(mx+ n)(x2 —2x+3)+x+13 , where m and » are constants. IM
Therefore, we have p(x) = mx®+(n— 2m)x*+(Bm-2n+Dx+3n+13 .
So,wehave m=2 and 3n+13=-20 . 1M for either one
Solving, we have m=2 and n=-11.
Hence, we have p(x)= 2x3-15x*+29x-20 .
Thus, we have a=-15 and b=29 . 1A for both correct
---------- ®
®  pG) IM
=2(5)°-15(5)%+29(5) - 20
=0
Thus, x—5 isafactor of p(x) . 1A fit.
---------- @
© px)=0
(x-5)2x*-5x+4)=0 1M
x-5=0 or 2x’-5x+4=0
(-5-4(2@) IM
=-7
<0
So, the quadratic equation 2x?~5x+4=0 hasno real roots.
Hence, the quadratic equation 2x*-5x+4 =0 has no irrational roots.
Note that 5 is not an irrational number.
Therefore, the equation p(x) =0 has no irrational roots.
Thus, the claim is disagreed. 1A ft.
---------- ©)
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Solution Marks Remarks

15. (a) The required probability
arey

= o IM for numerator
4
54
=1—§ 1A r.t. 0.406

The required probability

10Y9YI12Y11
=621\ 20\ 1o M
(22][21J(20)(19) for 6p,p,p3p4

Ll 1A t. 0.406
133 r.t. 0.
---------- @
®) The required probability
54
=]-—— IM for 1-
33 or (a)
7
= 1A r.t. 0.594
133

The required probability
10 10 ~12 10 ~12 12
e +C3C1 +C1 G +C4

=—= IM for + pe+ po +
sz sz sz sz Ds + Pg+ P7+ Dg

79
=t 1A 1. 0.594
133 '
---------- )
16. (@ g
=3x?+12kx +16k*+8
=3(x*+4kx)+16k*+8
=3(x*+4kx +4k>) +4k> +8 1M
=3(x +2k)*+4k>+8
Thus, the coordinates of the vertex are (—2k, 4k”+8) . 1A
---------- 2)
(b) The coordinates of B are (2k,8k>+16) . 1M
Note that AM :MB=1:3 .
The coordinates of M
[ 3(=2k) + 2k) 3(4k’+8)+ (8k*+16) M
1+3 ’ 1+3
=(~k, 5k*+10) 1A
---------- 3)

2022-DSE-MATH-CP 1-10
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Solution Marks Remarks
17. (a) Notethat a+f=—-c and aff=-9 . M for either one
at+ Vi
=(a+p)*-2ap8 1M
=(-¢)"-2(-9)
=c?+18 1A
---------- 3)
b) &+ p*-c2=85-(a%+ %) 1M
2+18-c*=85-(c*+18)
c*=49
Note that the 1st term and the common difference of the sequence are 49
and 18 respectively.
§(2(49)+18(n—1))>2><1o6 IM
9n*+40n-2x10° >0
—40 — /402~ 4(9)(-2x 10° — 40 +1/402 - 4(9)(-2 x10°
n< J O)=2x )orn> ‘/ (EN210') 1M
209) 2(9)
n<-473.6319808 or n>469.1875364
Thus, the least value of »n is 470 . 1A
---------- @)
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Solution
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Remarks

18. (a)

(b)

(i) QR*= PQ*+ PR*-2(PQ)(PR)cos ZOPR
OR*=30%+25%-2(30)(25) cos 95°
OR '~ 40.69070673
OR=~40.7 cm
Thus, the length of QR is 40.7 cm .

sin /POR _ sin ZOPR
PR OR

sinZPQR __ sin95°

25 4069070673

ZPQR ~37.73809375° or £POR~142.2619063° (rejected)

Thus, we have ZPOR=~37.7° . “ ’

(i)

PM?= PQ*+ QM*—2(PQ)(QM)cos ZPOR

(40.69070673)2 ( 40.69070673)
2 2

PM*~30%+ —-2(30) c0s37.73809375°

PM ~18.66993831cm

Let D and N be the projections of R and M on the horizontal ground
respectively.

MN
~ZrD
2
=—1—PRsin70°
2

:%(25)sin 70°
~11.74615776 cm

Note that the angle between PM and the horizontal ground is ZMPN .

sin ZMPN = MN
PM

sin Z/MPN ~ 11.74615776
18.66993831

ZMPN =~ 38.98730493°
ZMPN < 40°
Thus, the claim is not correct.

2022-DSE-MATH-CP 1-12

M

1A

IM

M

IM

r.t. 40.7 cm

r.t. 37.7°

fit.
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Solution

Marks

Remarks

19.

2022-DSE-MATH-CP 1-13

(@)

(b)

©

The slope of AG
_112-12
83-158
-4
3
The required equation is

y—12=-‘3i(x-153)
4x+3y-668=0

The radius of C is 75 .
Since 83+75=158 , AP is vertical or AQ is vertical.

So, the coordinates of P or the coordinates of O are (158,112) .

Note that AAGP=AAGQ and AG L PQ .

Hence, the slope of PQ is % .
The equation of PQ is y-112= %(x—lSS) .

Solving y—112=%(x—158) and 4x+3y-668=0, we have

x=110 and y=76 .
Thus, the coordinates of the point of intersection of 4G and PQ are (110, 76) .

Let 7 and r be the centre and the radius of the inscribed circle of AAPQ respectively.
Note that AP = AQ and I lieson AG.
The x-coordiante of /

=158-r
The y-coordinate of /
-4 668
=—(158-r)+—
3 18-+

LAY
3

So, the coordinates of / are [158 -r, 43_r+ 12) .

The distance between / and the point of intersection of AG and PQ is r.

2
((158=r)—110)* +[(43—r+12)—76j =r2

16,2 800,  s400=0
9 3
r?2—1507+3600=0
r=30 or r=120 (rejected)
Therefore, we have » =30 .
Hence, the coordinates of / are (128,52) .

Thus, the required equation is (x — 128)2+(y—52)> =30% .

IM

IM

IM

IM

or equivalent

accept 110 +§5-r—

accept 158 -r :110+3?r

x4+ y?—256x-104y+18188=0
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(d) Notethat LAPG=LA0G=90° and ZAPG+ ZAQG=180° .

So, APGQ is a cyclic quadrilateral and 4G is a diameter of the
circumcircle of AAPQ .

The radius of the circumcircle of AAPQ

=%\/(83—158)2+(112—12)2 M

_12s
2

By (c), the radius of the inscribed circle of AAPQ is 30.

The ratio of the area of the inscribed circle to the area of the circumcircle of A APQ

2
=307 (Eij 1M
2
=144:625
#1:4
Thus, the claim is disagreed. 1A fit.
---------- ©)
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