HKDSE Mathematics Compulsory Part 2020 Mock Exam Set 1 Paper 2 Solution

1. A (%) 16. A (%) 3. B (%)
2. C (%) 17. C (%) 2. A (%)
3. D (%) 18. B (%) 3. D (%)
4. B (%) 19. A (%) 4. C (%)
5. A (%) 20, D (%) 3B. B (%)
6. C (%) 21. D (%) 6. C (%)
7. C (%) 22. C (%) 37. A (%)
8. B (%) 23. D (%) 8. C (%)
9. B (%) 24. A (%) 39. B (%)
10. D (%) 25. A (%) 40. A (%)
1. A (%) 26. B (%) 4. D (%)
12. D (%) 27. C (%) 42. A (%)
13. B (%) 28. C (%) 43. A (%)
14. D (%) 29. B (%) 4. B (%)
15. C (%) 30. D (%) 45. D (%)



q-2r
P= q+2r
p(g+2r)=q-2r
pq+2pr=q-2r
2pr+2r=q-pq
2r(p+1)=q@-p)

__4q@-p)
2(p+1)

C
814y
o772
(34)4y+1
- (33)7 y-2
316y+4

- 321y—6

— 3(16 y+4)—(21y-6)

— 310—5y

D
0.007772019 = 0.007772 (correct to 4 significant figures)

B
4x—16y— x> +16y°

= 4(x—4y) - (x" ~16y")
=4(x=4y) = (x+4y)(x-4y)

=(x—4y)[4—(x+4y)]

=(Xx-4y)(4-x-4y)

A
f(3-K)
=1-2(3-k)—4(3—k)’
=1-6+2k — 4(9—6k + k)
=1-6+2k —36+ 24k — 4k’
= —4k? + 26k — 41



C

y=0B-x)’

y = (x-3)’

a=1

.. The graph opens upwards.

- Alis incorrect.

0=(x-3)°

X=3

.. There is only one x-intercept.

. B is incorrect.

y=(x-3)°

h=3 and k=0

.. The coordinates of the vertex are (3,0).
.. Cis correct.

y=(0-3)°

y=9

.. The y-intercept of the graph is 9.
.. D is incorrect.

C

-30<—-2(1-x) or 1-x>3
-30<—-2+2x or —x>2

—28<2x or x<-2

X>-14 or x<-2

.. The solutions are all real numbers.

B
2 1

3x—4 3x+4

_ 2(3x+4)—(3x—-4)

© (3x+4)(3x-4)
6X+8—-3x+4

T 9x’-16
3x+12

T 9x2-16




10.

B
Amount of interest

0 4x12
=380000 (1+ %j —80000

=$4944 (Correct to the nearest dollar)

D
p@)=0
(1+1°-m@)*-n=0

32-m-n=0
m=32—-n

1Y 1Y
:(1—5) —(32—n)(—§] —-Nn

1 1
=—-——(B2-n)—n
32 4( )
:i—8+1n—n

32 4
255 3



11.

12.

13.

A

9 7

8a 6b

54b =56a
a=%b

7 5

6b  4c

28c =30b
c:gb

(a+b):(2b+c)

:(£b+b}(2b+§bj
28 14

=§b:4—3b
28 14
=55:86

D

X, =2X +X,

X; = 2(5) + X,

X, =X, —10

X, = 2%, + X,

34 = 2(x, —10) + X,
34 =2X,-20+X,
54 =3x,

X; =18

B

The actual length of the square
N7

=5m

=500cm

The side of the square on the map
=500+250

=2Ccm



14.

15.

D
2

kb .
Let a=—,where Kk isanon-zero constant.
c

The new value of a
_ Kk(b(1+40%))?

© c(1-20%)

_ k(1.4b)?

08¢

~ 1.96kb?

08¢

_ 2.45kb?

T c

=2.45a

Percentage increase
_245a-a
T a
=145%

x100%

C

BC*+ AC?

=40°+9°

=1681

=47

= AB?

~.AABC is aright-angled triangle, with ZACB =90° (Converse of Pyth. Theorem)

tan A:cosB:sinC
40 40

= ry : a1 1

=1640:360:369



16. A

The length of a side of a regular 6-sided polygon
=84+6
=14cm

Note that a regular 6-sided polygon consists of 6 identical equilateral triangles.
Let hcm be the height of an equilateral triangle.

h? +7% =14°
h =147

The area of a regular 6-sided polygon

_ (6)( (14)(;/14_7 >]

=509cm’® (3s.f)

17. C
Let rcm be the radius of the upper part.
r 35
8448 84
r=15
The curved surface area of the frustum

— 7(35)(x/352 +842) — z(15)(+/15 +36?)

= 26007 cm?

18. B
Let h be the height of the cylinder.
h 4
r 3

4

h=—r

The ratio of the curved surface area of the cylinder to that of the sphere
=2nr (% rj 1 472(3r)°
8 36ar?

3

=2:27



19.

20.

A

Area of AAFC _ 3
Area of ACDF 2

Area of AAFC =48 cm?

Area of AAEF (3)2

Area of ACDF B E

Area of AAEF =72 cm?

Area of ADEF g
Area of AAEF 3

Area of ADEF =48 cm?

Avrea of the parallelogram
= 2(Area of AADE)
=2(72+48)

=240cm?

Area of AABC
=240-32-48-72-48

=40cm?

-.BC:CD

= Area of AABC : Area of AACD
=40:(48+32)

=1:2

D

Note that AOAB is an isosceles triangle.
Z0OAB + ZOBA+ ZAOB =180°

2/0AB +30°=180°

Z0OAB = 75°

The compass bearing of B from A
=5(75°—-30°)E

=S45°E



21.

22.

D

[1-sin(270°+ 6) ][1—cos(720° - 6) ]

=[1-(~cos)][1-cos(360°- )]

=(1+cosB)(L—cosb)
=1-cos’ 6
=sin* @

C

Let x° be the size of an exterior angle.
X°+11x° =180°
12x°=180°

Xx=15

The number of vertices
~360°

- 15°

=24

. l'is correct.

The size of an interior angle
=180°-15°

=165°

#150°

- Ilis incorrect.

The number of folds of rotational symmetry of the polygon is equal to its number of sides, which is

24.
- 11 is correct.



23. D
ZAOD
=2/ABD
=2(65°)
=130°
Reflex ZAOD
=360°-130°
=230°
# 210°
- Lis incorrect.
Z0OAB + ZABD + Z0BD + reflexZ/AOD = 360°
Z0OAB + 65°+ 35° +230° = 360°
Z0OAB =30°
- 1l'is correct.
+OA=0D
..AOAD is an isosceles triangle.
Z0OAD
~180°-130°
=
=25°
/BCD+ #/BAD =180°
/BCD +30° +25° =180°
/BCD =125°
- 11 is correct.

24. A

The polar coordinates of the image of P
= (10, 150°)
X =10c0s150°

x=-5{3

y =10sin150°
y=5

Therefore, the required coordinates are (—5\/§, 5).

10



25.

26.

27.

A
Let P:(Xx,Y).
AP = AB

J(x=3)* +(y—4)? =(11-3)* + (10— 4)’
(x—3)* +(y—4)* =100

X* —6x+9+y* -8y +16=100

X* +y>—6x—-8y—-75=0

B

The required slope
L 271-22
12-22

2Xx+3(0)+6=0

2X+6=0

X=-3

The required point is (-3, 0).
The equation:
y—0=2(x—(-3))

y=2X+6

2X—y+6=0

C
The median height of the girls is 161 cm.
158 + x

=161

x =164

The mean height of the girls
_138+152+178+158+170+164
- 6

=160cm

11



28. C
The minimum value is 40.
The lower quartile
_59+61
2

=60
The median

_ 68+68
2

=68
The upper quartile

_ 84+86
2

=85

The maximum value is 89.

Therefore, the right half of the box should be relatively longer than the left half, with a short
whisker on the right and a longer whisker on the left.

29. B
The required probability

S

10

30. D
The multiples of 15 between 100 and 199 inclusive are 105, 120, 135, 150, 165, 180 and 195.
The required probability
~100-7
100
~ 93
100

12



31. B
X' —x2
=x*(x* -1)
=x*(x+1)(x-1)
x* +3x% +2x
= X(X* +3x+2)
=X(X+1D(x+2)
Xy + X’y
=Xx’y(1+X)
S H.C.F.=x(1+Xx)

32. A

log 0.5387""

=771271090.538
=-20763.95542

log 0.654%°%

=8683410g 0.654
= -16014.1218

log 0.765%'®

=9810010g0.765
=-11412.81321

log 08231153

=11539210g 0.823
=-9762.182215

As 1og0.538"" is the smallest, 0.538"**" is the smallest.

13



33.

34.

D

3% +log, x=10
(3¥)? +log, x=10

- (log, x+2)* +log, x =10

(log, X)* +4log, X +4+log, x=10

(log, X)* +5log, x—6=0

(log, x+6)(log, x—1) =0
log, x=—-6 or log,x=1
Xx=7°%or x=T"

When x=77°,
F=-—6+2

3’ =—4 (Rejected)
When x=7,

3 =1+2

3'=3

y=1

LX+Y

=7+1

=8

C

3x16% +2x 4% +1x 22
=3x(2%)* +2x(2%)* +1x 2?
=3x 28 +2x2% +1x2?
=(2+Dx2%+2°+2?
=242 42°42°

=1100100100,

14



3. B
Iohoo
h
1=h*-2h
h®-2h-1=0
_k*-1
)
2k =k? -1
k?-2k—-1=0
~.h and k are the roots of the quadratic equation x*>—-2x—-1=0.
h+k
-2

k

-~ (h=2)(k-2)
= hk —2h—2k +4
=hk —2(h+k)+4
=-1-2(2)+4
=1

36. C
i+9
i—3
(-1+9)(-i-3)
~ (i-3)(-i-3)
_ 8(-3-i)
 (=3+i)(=3-i)
248
- (_3)2 _iz
_—24-8i
10

15



37. A

;—Z:2 and 3—2:2
.. 1is correct.

47

2

=27
1l is correct.
log, 7
log, 7
log 7
_log4
log 7
log2

_log2
_Iog4

log, 7
log, 7

log 7
_ log8
log 7
log4

_log4
log8

* —

- Il is incorrect.



38. C

4+9=13>10
4+4(9) = 40 < 40
4(4) +9=25<40

Thus, (4,9) liesin D.

. l'is correct.

Note that (0,10), (8,8) and (10,0) are the verticesof D.
At (0,10): 2x+y=2(0)+10=10

At (8,8): 2x+y=2(8)+8=24

At (10,0): 2x+y=2(10)+20=0

Thus, the greatest value is not 16.

- Il is incorrect.

The distance between (0,10) and (8, 8)

= /(8-0)? +(8-10)’

- /68

The distance between (10,0) and (8, 8)

- /(8-10)? + (8-0)’

- /68

The distance between (0,10) and (10, 0)

= J(10-0)? + (0-10)?

=+/200

Thus, D is an isosceles triangle.
- 11 is correct.
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39.

40.

B

cos x =11cos® x

11cos® x—cosx =0
cosx(11lcosx—-1) =0
cosx=0 or 11lcosx—-1=0

1
cosx=0 or cosx=—
11

x=90° (Rejected), 270° or x=84.78409143° (Rejected) or 360°—84.78409143°
X=270° or 275.2159086°
Thus, there are two roots.

A

Z0OAB =~/0AC, ZOBA=-/0BC and /OCA=_-/0CB (In-centre)
Also, ZOAB=_-/0BA, ZOBC=-0CB and ZOAC =~/0CA (Radii)
Thus, ZOAB=~/0OAC = Z/OBA=_~/0BC = Z/OCA=~20CB

Z/0OAB + Z0OAC + ZOBA+ ZOBC + Z/OCA+ Z0OCB =180° (£ sumof A)
6/0AB =180°

Z0OAB =30°

Z0OAB+ /TAB=90° (Tangent L radius)

30°+ ZTAB =90°

ZTAB =60°

Similarly, £TBA=60°.

ZATB+ /TAB+ /TBA=180° (£ sumof A)

ZATB +60°+60° =180°

ZATB =60°

S ZATB+ ZACB

=60°+30°+30°

=120°

18



41. D
Consider the formulas for the volume V and the total surface area A of a tetrahedron with given
height h:

h=2
The total surface area

33,
—T(Z)

- 63 cm?

42. A
5x—-12y—-50=0
12y =5x—-50
_ 5x-50
12
X* +y>—10x—24y+k =0

2
2% +(5X1_250j —10x—24(5xl_250j+ k=0

24 25 x? 125 X+ 625 —10x—-10x+100+k =0
144 36 36

169 , 845 4225

X — X+ +
144 36 36
169x* —3380x +16900+144k =0
As the circle and the straight line do not intersect, A<O0.
(—3380)* —4(169)(16900 +144k) < 0
11424400-11424400—-97344k <0
—97344k <0
k>0

SoX

k=0

19



43. A
Number of different teams

_ 6 14 6 14 6 14 6 14 6 14
=C, xC;"+C; xC;" +C, xC," +C; xC" +C; xC,

=23745

44. B
The required probability

45. D
Let d be the common difference of the arithmetic sequences.
Note that B is created after every datain A isadded by 50d .
The mean of B
=50d + The mean of A
# The mean of A
- lis incorrect.
Note that the range and the standard deviation is unchanged after 50d is added to each data.
Thus, the range of Aand the range of B are the same.
- 1l is correct.
Similarly, the standard deviation of Aand the standard deviation of B are the same.
- H1is correct.
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