St. Paul’s Secondary School

2021 —2022 F.6 Mock Examination Marking Scheme

Section A

1.

alb-‘?

—9-(-6!
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(a) 24 +ab-3b*
=(2a+3b)(a—b)

(b) 4a* +2ab—6b* —2a—3b
=224 +ab-3b*)—(2a-+3b)
=2(2a+3b)a—b)—(2a+3b)
=(2a+3b)(2a—2b-1)

p=l, L
X

2y-5
xy—x=2y-5
xy—-2y=x-5
y(x-2)=x-5
x=5
x-2

y=

(a) %21—3):

13-15x24-12x
-3x2-9
x<3
2-x<17
x>-5
L=5<x<3

(b) -3

(a) The marked price =400/ (1-20%)
=$500

=400/ (1+25%)

=$320

(b) Cost
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M
1A
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=

=

Join 4 and B

ZABC =90°

ZABD =90°-25°
=65°

£ACD = /ABD
=65°

(£ in semi-circle)

(s in the same segment)

In ACDE,

ZLCDE + LACD = ZAED (ext. Z of A)
ZCDE +65°=128°

ZCDE =63°

(a) (10,315°)
(b) Note that Z40C =60° and OA4 = OC

So AOAC is an equilateral triangle.
Hence ZOAC =60°

(c) Note that Z40B=120° and OA = OB

So ZOAB=(180°-120°)/2=30°
ZBAC = LOAB+ ZLOAC =90°.
I agree the claim.

(@) Let f(x)=kx+k, \f;, where k, and k, are non-zero constants

f@)=46
46=k(8) +k,a
T X T 4))
f16)=188
188 =k,(16) + k.16
R ey @
@-=(1). 2k =24
k=12
Substitute k, =12 into (1),
2012) +ky =23
ky==1

F)=12x=x

®)  FO=120)-V8

=105
. Decrease in the value of f(x) =188-105
=83

1A ft

1A

1A



11 (a) A =f-1)-22

9 () 2!+23+24+27+(30+a)+(30+b)+35+36+38+40+44+46+5|+52=36 M 2017 +a(1? + b(1)- 6 =2(-1P +a(-1y + b(-1) - 6 - 22 IM
14 a+b-4=a-b-30
497 +a+b =504 26 =-26
bl ol b =-13
0<a<bs<$ Sy =28+ @~ 1326
{a=2 or {a=3 1A+ 1A *. fx) is divisible by x +2.
b=5 b=4 . A-2)=0
(b) The weights of the two scouts who leave are 51 kg and 52 kg. 1A 2(-2) +a(-2)* - 13(-2)-6 =0 M
Whena=2andb=5, 4a =-4
median of the weights of the remaining scouts = s kg =35 kg d-" ==
2 sa=-landd =-13 1A
Whena=3and b =4,
median of the weights of the remaining scouts = 2] kg=34.5kg (b) fl)=20-¥"-13x-6
2 Using long division,
The smallest possible median of the weights is 34.5 kg. 1A 2x*- 5x-3
x+2)2x* - x*-13x-6
10 (@ c+1+4+a =8+b-a+c M 2x + 4x?
b =2a-3 —5x*—13x
Note thata>5 and b < 11. —5x* -10x
Whena=6,b=2(6)-3=9. . -3x-6
When a=7, b=2(7) -3 =11 (rejected). -3x-6
When a > 8, b must be greater than 11. Coof) =@+ 2)(2 - 5x - 3) M
a=6andb=09. 1A =(x+2)(x-3)2x+1) 1A
() Lett=x—2021.Thenx=¢+2021.
(b) The required probability Substitute x = ¢+ 2021 into  g(x—2021) =Ax). M
g (9-6)+1 M g(t)= f(t+2021)
A+D)+4+6+8+(9-6)+1 g(f) = (42021 +2)(¢+ 2021 - 3)[2(¢ +2021) + 1]
=1 1A g(x) = (x + 2023)(x + 2018)(2x + 4043)
6 g(x) =0
' (x +2023)(x +2018)(2x + 4043) =0
(c) i The mod: f lgl':a;er than 2. SR 5224_3
c <7 S L. - integer.
The greatest possible value of ¢ is 6. 1A
The standard deviation = 1.72 1A -+ The claim is disagreed. 1A ft



12 (a) Let LECF=a.
ZLCFE=ZEFD=90° (BE L DC)
In ACEF,
LECF+ LCEF+ ZCFE  =180° (Lsumof )
a+ ZCEF+90° =180°
ZCEF =90°-a

/DEF+ LCEF =90° (property of rectangle)
/ZDEF+90°-a =90°

ZDEF =a
ZECF = LDEF
/ACEF ~ ANEDF (44)

Case 2 Any correct proof without reasons.

(b)(D) " AD=BCand AD =CE.
. BC=CE=30cm
BC=CE and CF L BE. IM
.. BF=EF
i.e. Fisthe mid-point of BE. 1A fit.
(i) EF =BF
=24 cm
In ACEF, by Pythagoras’ theorem,
CE? = CF*+EF*

CF =30"-24* cm M
=18 cm

NCEF ~ \EDF

CE _ CF M

ED EF

30 _18

ED 24

ED =40 cm 1A

13 (a)(i) I"is the perpendicular bisector of XY
(ii) PX =PY

Je+3 + -7 =Jx=5 +(y-1)?

P +6x+9+y" —14y+49=x" —10x+25+y" —2y+1
16x-12y+32=0
4x-3y+8=0
(b)(1) Yes, since the perpendicular bisector of XY passes through the centre
(ii)  Solving 4x-3y+8=0 and y=x,
R=(-8,-8)

Radius of circle = \/m =250

Area of circle = 2507 sq. units

4 @ a__ 5
30 5+75
a=12
(O Volume of the cylindrical part = tx12%x8 cm’
=1152n cm’®
<1 5001 cm®
d>8
Let R cm be the radms of the water surface.
Rcm
(a-e)m; 12cm
Sem
R _d-8+5
12° 5
R= 12(a'_ -3)
5
(b)) 1500m—1 152x=%x[12(d—5_3)-]- (d-8+5)-%n(12):5

1 on[@=3) ]
34811:-3:(12) [—25 5
(d-3)’=306.25

d=330625+3

=9.74 (corr. to 3 sig. fig.)

} Area of wet surface on the frustum =[rR\(d =3)* + R* =n(l )Y5® +127 ] em?
=401 cm’ (corr. to 3 sig. fig)
So the claim is disagreed.

1A

IM

IM

1A fit.



15. (a)

(b)

The required probability

IM+ 1M

1A

M

(%)

16. Public Exam Reference: HKDSE 2017 Paper 1 Section B Q15

log,4=1+log,4 ......... 1)
1 1
log,—=1+log,— ......... 2
0g, +og,64 2)
1 1
1)+ ): log.4+1°g.z=2+]°8b4+]°3»a
1
log 1 =2+log,—
og, 3516
1
-2 =log,—
%16
b2 =L
16
¥ =16

b =4 or -4 (rejected)

Substituting b =4 into (1), we have log, 4 =2
a =4
a =2 or-2 (rejected)
log,y =l+log,x

log, x
log, 4

=1+

—14008x
2

2log,y =2+log,x

log, y* —log, x=2

2
log, Ly_) =2
X

w[<,
[}
>

=
i
INAR

1A

@)




17. (a) Letr be the radius of the in-circle XYZ of APOR.
Consider the figure.

Q

R X P

QZ=QY=10—r (tangent properties)
RZ=RX=10-r (tangent properties)

OR? =PQ?+ PR* (Pyth. theorem)

QR =10 +10°
=10J2

10—r+ 10— r=10y2
20 -2r=10V2

r=10-5y2

(b) From (a),
radius of the in-circle of AOAB =10-52

Consider the figure.
y

B(0, 10)

In-centre

X
A(-10, 0) of

Coordinates of the in-centre of AOAB
=(5v2-10,10-5J2)
Substituting the coordinates of the in-centre into
the equation of the line,
L.H.S.=2(5v2 -10) ~V2(10- 5v2) + 10
=0
=RHS.

The line passes through the in-centre of AOAB.

The claim is agreed.

M

M

1A

()

IM

1A
3)

ll’sublic Exam Reference: HKDSE 2017 Paper 1 Section B Q19
(a) AD
=(CD cos £ADC ) em
=12 cos( 180 ° - 120 °)] cm
=6cm
BD=(1-6)em =5 cm
Let x cm be the distance between B and F.
AFBE ~ AFDA

BF _BE
DF  AD

6x=4x+20
x=10
The distance between B and Fis 10 cm.
(b) The area of ADCF

= %(DF)(CD)sin ZBDC

= [_‘i(lo +5)(12)sin 120°] m?
=453 cm*

=77.9cm’ (cor. to 3 sig. fig.)

(c) In ACDF, by the cosine formula,
CF* = DF?+CD? - 2(DF)(CD)cos ZBDC

CF =,/xs’ +127 —2(15)(12) cos120° cm

~23.4307 cm
Let 4 cm be the perpendicular distance from D to CF.

l;(CF)h =453

h =~ 6.6530
Let the required inclination be 6.

sin @ =6,
h

6 =64.4°(cor. to 3 sig. fig.)

The inclination of the plane BCD to the horizontal ground is 64.4°

1A

(2)

1A

3



19. (a)

(b)

(©)(@)

f(x)=2x* — 16kx — 8x + 32K + 31k + 18
=2(x? - 8kx — 4x) + 32k + 31k + 18

=2[x? — 24k + 2)x + (4k +2)* — (4k +2)] + 322 + 31k + 18
=2[x — (4k+ )] — 2(16K + 16k +4) + 3212 + 31k + 18
=2(x— 4k —2)? — 32K — 32k — 8 + 3212 + 31k + 18

=2(x—-4k-2)-k+10
The coordinates of Q are (4k +2 , —k + 10).

f(2x-22)-14=2(2x—-22 - 4k-2)* - k+10- 14

=22 - 2k-12)P - k-4
=8(x-2k- 122 -k-4
The coordinates of R are (2k + 12, —k — 4).

Coordinates of the mid-point of OS
_ (4k+2+4k—2 —k+10—k—4)
2 ! 2
=(4k,—-k+3)
_ —k+10+k+4

Slope o Q5= vz-ak+2
o 1

4

7

2

Slope of the perpendicular bisector of OS = —%
The required equation is
y+k-3= —%(x—‘ik)

Ty+ Th—21=-2x+ 8k
2+ Ty—k-21=0

M

1A

(i) °.° y-coordinate of R = y-coordinate of S
. RSis ahorizontal line.
x-coordinate of G = x-coordinate of the mid-point of RS
_ 2k+12+4k-2
2
=3k+5
Substitute x = 3k + 5 into the equation obtained in (c)(i).
23k+5)+Ty-k-21=0
6k+10+7y—k-21=0
Ty=11-5k
11-5k
7

11-5k
Coordinates of G = (3/: +5, = ]

y=

(iii) If AQGS is a square, then GQ L GS.
11-5k
W W, Sl = i
Slope of GO= "% —3 = G-k
11-5k
+k+4
k+39
Slope of GS = e R

3k+5-4k+2  1(T-k)
Slope of GQ x slope of GS = -1
2k-59 2k+39
76-k X 10-k
4% — 40k — 2 301 = —49(K2 — 10k +21)
53K - 530k—-1272=0
k=12 or -2 (rejected)
When k = 12, we have GO L GS.
Note that LAQG = LASG = 90°.
When k=12,
ZLQAS =360° - 90° — 90° — 90° = 90°
and QG = GS (or AQ = AS)
. When k=12, AQGS is a square.
It is possible that AQGS is a square.

-1

----- —(9)




Form 6 Final Examination 2021-2022

1

€]

[D]

[D]

(€]

[A]

[B]

8’"!

23"01
23(ws1)

= P

= 23’“3«3"—-\

=22

=4

l—x=2y
1+x
1-x=2y(+x)
1-x=2y+2xy
x+2xy=1-2y
x(1+2y)=1-2y
x=l—2y

1+2y

(x-1)(x-2)=x-1
(x—=1}x-2)=(x-1)=0
(x=D[(x-2)-1]=0
(x=1)x-3)=0
x=1lor3

4rs+6-3s—8r
=4rs—8r—3s+6
=4r(s—2)-3(s—2)
=4r-3)(s-2)

Subx=-5

5+ p(0)—g=(-5+3)-5-9)

25-g=10+2q
3g=15
q=>

4 -9

=(2x)* -3
=(2x+3)2x-3)
(I1I) is an equation

——— L

[C]

[A]

10.

[C]
11.

[A]

Solution

f(-1)=0

DR +m(=1Y +n=0
=l-m+n=0
n=m+1

Remainder

=f()

=)+ mQ)’ +n
=l+m+n
=l+m+(m+1)
=2m+2

Whenx-2=-1,x=1
g(-1)
=£(2)
=6-2(2)- (2"
=-2

Cost of the diamond ring that gains money

= $67200+ (1+40%)

= $48000

Cost of the diamond ring that loses money
= $67200+(1-40%)

= $112000

Total gain/loss

= $(67200x2~-112000-48000)

= —$25600

x<T7orx<-1
1.6 xS

bc:ca:ab=1:2:3
bec:ca=1:2=>b:a=1:2
ca:ab=2:3=c¢:b=2:3
L abic=6:3:2
a b
be ca

6k 3k
" Gkyk) (2kX6K)
=4:1

[C]
13.

B]
14.

(Al
15.

[B]

;
R

=
[
N

BP=

<t

1% pattern = 3
2% pattern =3 +5
3" pattern =3 + 5+ 7

By trial and error, n =9

(or solving %[2(3) +(n-1)2)]=99)

When px + g = 0, the function attains its
minimum (=3).
px+q=0
x= —1, which is positive
p

i.e. Coordinates of vertex = (+, —=3)

Length of a side of the square base
=72+4=18cm
For each lateral face:

15 cm

9cm
The height is therefore 12 cm.

Total surface area

18x12
X————+
2

=4 18

=756 cm®

16.

[B]

D]

%er’h-Sx;rr‘h

A
cos ZMON =M _OM _1
ON ©OA 2
ZMON = 60°
Area of shaded region
=m(12)* x 30 +1(6)(12)ain 60°
360° 2
=(127+183) om®
»
P J\ s
G
D
1} R

1. DR=DP (prop. of rectangle)

= DF (equil. A)

IL °° PF=RS

.. PF=DR=DF=DR=DS=RS
ZDFR = £DRF (base Zs, isos. A)
ZDFR + ZDRF = 60° (ext. Zof A)
£DRG = £SRG =30°

L PF=PQ

ZFPR = ZQPR = 60° (equil. A)
PR=PR
APQR= APFR (SAS)



19. *." PF=RS
‘. ZEAB = LEBA = 55° (base Zs, is0s. A)
. LCDE = LEBA = 55° (alt. Zs, DC//AB)
ZBEC = 55° + 20° = 75° (ext. Z of A)
[B]
20. B

% | b
4 D c

AD:DC=2:1

Area of AABD : Areaof ACBD =2:1
Area of AAKD : Area of ACKD=2:1
BE:AE=2:1

Area of ABKE : Area of AAKE=2:1
Ba+2b):(x+b)=2:1
3a+2b=2x+2b

x=1.5a
EK :KC
=2a:1.5a
=43
[A]
2l C a X D
40 cm
Y
42 cm
X cm
58 cm
B (¢4

By converse of Pyth. Theorem, £BXY =90°
Therefore, AABX = ADXY (AAA)
Let AB=xom
x—AX 40
x 42
21x—21(AX) =20x

ax==
21

D]
22.

[C]
23.

€]
24.

D]

Consider AAXB,
X +(AX)? =42*

2
*+ 2 =1764
441
441x* + x* =777924
, 388962
=
221

388962
T QT -,

The area of square is
221

Join QS

ZPQS =90° (£ in semi-circle)

ZRQOS =126° - 90° = 36°

" QR=RS

ZRQS = ZRSQ = 36° (base s, is0s. A)

ZQRS =108°

ZQTS = 180° — 108° (opp Zs, cyclic quad)
=172°

For a regular n-sided polygon,

o o o
(n—2)x180° _ 360 +120°
n

n=12

o
0 =30°

II.  Each exterior angle = 20

III. No. of axes of reflectional symmetry = n

b . b
x-intercept =——; y-intercept =—
4 a
Slope=i
a
L i<0=>a<0
a
b
1L —z<0=>b>0

1. —é<—l:b>—a (@<o!)
a

.a+b>0

26. LetP=(x,y)
(x=0Y +(y—(-8)) =—4-y
X +y +16y+64=16+8y+y*
8y=—x"—48

1
=—x'-6
7578

[A]
27. Make it in general form:

x’+y’—%x+6y+9=0

Centre =(—lj,—3)
8
2 2
Radise 2] 4[2) coeld
8 2 8

€]
28. Mean =57

The required probability =—1§2-

B]
29. 1.  Weight of the lightest student is 50 kg.
I IQR=57-52=5kg
III. Median = 55 kg. i.e. More than or
exactly half of the students are heavier
than 54 kg.
[B]
30. atb+48
9
. a+b=6
a<bss
II. Ifa=1andb=5,modes are 3 and 5
. fa=1andb=5,range=13-1=12
[A]

6

3. 9-P=GB+a)3-a)
21-a=@B-aX9+3a+d)
L. LCM.=@-a)3+aX9+3a+d)
[B]
32, 3x2°+26+4%+6
=2+ 1) x 29+ 26+ (2)* + 22+ 21)
=1x2"+1x29+0x2°+1x2®
+0x27+1x25+0x2%5+0x2
+0x22+1x22+1x2'+0x2°
D]
33. Let 10%=2022""
log10* = log 2022
x=(2021)log2022
x=6681
[A]
34. From (2), x=4+5logy
4+5logy—-2
log y
3(log y)* =5Slog y+2
3(log y)* =5log y—2=0
[log y—2][3log y +1]=0

3logy=

logy=2 or logy=—%

log(10y)
=loglO+logy

=1+2 or l—l
3

= e 2
3

[A]
35. ZCED = £BEC
=ZCDE (£ inalt. segment)

ZAED + ZCED + £BEC = 180°
ZAED = 180° - 2ZCDE

In AAED,
LCDE = LCAE+ LAED  (ext. Lof /\)
ZCDE =42° +180° - 2ZCDE
3ZCDE =222°
ZCDE =174°

D]



36.

D]
37.

Let OS=QU=acm

i
Q acm N 25cm R

Area of APQR
_15x51_15x(a+26)  15x(a+25)
oo 2 2
=15(a+51)

By Heron’s formula, s = a + 51
Area of APOR
= Jl@+3Di(a+3H-s1[@+5D - @+ 26+ 5hH - (@+25)]
= fl@a+sH@@526
15(a+51) = y/(a+51)(@)(25X26)

225(a+51)* =650a(a+51)

9(a+51)=26a

17a=459
a=27

QR=27+25=52cm
Alternative

ZLOPT =£OPU =tan™ %

ZORT =ZORS =tan™" 13
25
180°—2Z0OPT —20RT

2

£0QS =

tan ZOQS = L
a

a=27

Another altitude L is the straight line passing
through O and perpendicular to x + 2y + k=0
Slope of L ="l 2

-1
.. Equation of L is y = 2x

[A]
38.

B]

€]
40.

D]

Point of intersection of two altitudes

y=12
y=2x

*. x-coordinate of the orthocenter = 6

IL —=

III.

logb-loga=logc—logb=k
b c
log—=log—=k
g Sb

a
ie. —b—=%,. a,bandcis aG.S
a
R € B
a \a b b
n f.2.2.x
+ b e &

Consider 3x + 2y = 36
x-intercept = 12; y-intercept = 18
Consider x + 4y = 32

x-intercept = 32; y-intercept = 8

Point of intersection of two lines = (8, 6)
Test the values at (12, 0), (0, 8) and (8, 6):

At (12, 0), the value of function = 15
At (0, 8), the value of function = 43
At (8, 6), the value of function = 41

41.

B]
42.

[C]
43.

€]
4.

[B]

The required angle is ZBPC

The number of groups
—co_ch

£ s
=15042

The required probability
=K or KXG*KY or K¥G*K*G*KY or...
1 k205 1.02000 .20 1

=—F X X— X=X —X—X—+
2:°2 3 2 23 232

e

o

x5

1=
=
4
Let x be the mean score
iL=d S
12
1=60

Ivana’s standard score
_57-60

12
=-0.25

45. Counter example of I and III:

Groupl: 4 4 4 4 5 6 6 6
595 5

Group2:3 5 5 5 5
II. Variance = ¢*
[A]

6
7



