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Marking Scheme of F.6 Mathematics Paper 1 Final Examination (2021-2022)

_ zqa-‘p-aﬁ
225
= 2 U-Hﬁqa-(-a)

12a* +8ab-15b* = (6a-5b6)2a +3b)
5b-6a-12a* —8ab +15b

= Sb-6a-(12a* +8ab-15%)

= —(6a-5b)-(6a—5b)2a+3b)

= —(6a—-5b)1+2a+3b)

4-x _x
l-——2—
5 6

1+x _x

—=
5 6

x2-6

Also, 5x-20<0=> x<4

ANS: -65x<4

The non-positive integers satisfying the inequality in (a) are 0,1, -2, ..., —6

Hence, there are 7 non-positive integers required.
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5.

(@) ZPOQ=213°-123°=90°
(b) Areaof APOQ =6 x 8+ 2=24 unit sq.
(c) Let A units be the distance required.

(a)

e

(®)

(a)

hPQ +2=24
h6?+8* =48

h=438

... The distance between O and PQ is 4.8 units.

Let x be the number of game cards owned by Stanley.
Then the number of game cards owned by Edan is 6x.
(6x-9)=3(x+9)

x=12

Total number of game cards = 6(12) + 12 =84

Let $x be the selling price.

(x+20)(1 + 50%)1 - 40%) =x

09x+18=x

x=180

The selling price is $180

Least possible weight
=10-01+2
=095kg

The least possible weight of 18 small packs
=18(50-1+2)g

=0.891kg<095kg

Hence, the claim is disagreed.

Join CD.

ZCDE=90°

In ADCE, £ZDCE = 180° - 34° - 90° = 56°

Now,ZOAB + £ZBCD = 180°
ZOAB +(64° + 56°) = 180°

ZOAB=60°
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(b) ZABD=9%0° }

10.

(a) Let E=kn+k,, where k and Kk, arenon-zero constants.
52 500 =k,(5)+4,
Sk, +k, =52 500 .....(1)
78 500 = k,(9) +k,
9k, +k, =78 500 .....(2)
(2)-(1): 4k, =26 000
k, = 6500
By substituting &, = 6500 into (1), we have
5(6500) + k, =52 500
ky =20 000
E =6500n+20 000
The required expenditure = ${6500(16) + 20000) = $124000
(®) the expenditure of the company in that month is $200 000.
200 000 = 65007+ 20 000
180 000 = 6500n

n=%. which is not an integer.
1t is not possible that when the company employs a certain number of
workers in a month, its expenditure in that month is $200 000,
11.
(a) In ABCFand ADEF,
£BCF = £DEF (alt. £s, BC I/l AD)
£BFC = LDFE (vert. opp. £3)
. ABCF~ ADEF  (44)

M

1M for either one

1A

Case1  Any correct proof with correct reasons. 2 marks

Case2  Any correct proof without reasons. 1 mark

() (i) LetBF=xcm.
‘' ABCF~ ADEF
BF _ BC
‘' DF DE
xcm _ 80cem
(84-x)cm 25cm
25x=6720 - 80x
x=64

P3

BF? + CF? = (x* + 48%) = (64* + 48%) = 6 400

BC* = 80% =6 400

.. BC=BF*+CF

.. ABCF is aright-angled triangle. (Converse of Pythagoras’ theorem) 1
(ii) Note that BD L CF .

In ACDF, by Pythagoras’ theorem,

CD*=CF* + DF?

CD= ,j48’+(84—64)’ =52cm M

‘. Perimeter of ABCD

=2(BC + CD) =2(80 + 52) =264 cm 1A
12. " f(x) be a cubic polynomial with the leading coefficient being 2 and divisible by (x + 2)

o) EEe2) 2 tax+b) (1) 1A for (x+2) 1A for 2x*
-.* when f(x) is divided by (¥ + 2x — 3), the remainder is (15x + 6)
@) s @+ 2-3)Q() + 1Sx+4 = (x - I)Nx+3)Q) +15x+6 ..o *) ™M
Putx=1into(*), f()=15(1)+6=21 1A
By (1), 1+ +a(l)y+b)=21 >a+b=5 ... (2)
Putx=-3into(*), f(-3)=15(-3)+4=-39
By (1) (-3+2X2(-3F +a(-3)+b)=-39=>-3a+b=21...(3) M

Solve(2)and (3),yield a=-4,6=9
Hence, f{x) = (x +2)(2x* - 4x +9)

A=(-4)-4Q2)9)=-56<0 M
.*. 2x* - 4x + 9 = 0 has no real root and hence f{(x) = 0 has exactly one real root —2. M
The claim is agreed. 1
13.
(@ - median=25
S 13+a=b+12+5>a=b+4 M
S5<b<a<l12
S (@=11andb=7)or(a=10and b =6) 1A
(®) (i) " Newmode=2
.". At least three data 2 should be added.
There are only 5 employees having S cards, interquartile range <4 —1=3
Consider (1,2,2,2,2}. M

The greatest possible inter-quartile range = Oy - Oy
- 40" datum + 41" datum 13* datum+14" datum
2 2
=44 bl g 1A
2 2
(i) " Newmode=2
.. At least three data 2 should be added.
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Ix13+2x1143x7+4x12+5x5

Original mean = =
Rl B+11+7+12+5 26875

To reduce the dispersion of the datra set, we may try to add the five new data

with their mean being close to 2.6875.

Take the new data set of 5 employee = {2,2,2 3,3} (say) with mean 2.4.
Ix13+2x14+3x9+4x12+5x5
13+1449+12+5

(1-2.623) x13+(2-2.623)’ x14 +...+(5-2.623)' x5

=2.622641509

New mean =

NewSD.=
13+14+9+12+5
=1316705383 < 1.32 1A
", The claim is agreed. 1
14.
(a) (i) Let Oand P be the centres of the hemisphere and the base circle of the cone
respectively. P R
op= 15" -9 =12 Z
00=27-0P=27-12=15 M 9 S
0S=9x(15+27)=5
‘Volume of Solid X
= JA15) + 3n(57(15) ™
=2375x(cm’) 1A Q
3
(ii) Volume of Solid ¥ =( =) x 23757 M
=4104x(cm’) 1A
(b) Volume of water overflowed
= 10(23751)+5(4]04;r)+0.85(90’)—90’ M
=29728.30677 cm® < 30000 cm® =0.03 m* 1A
The claim is agreed. 1
15.
9
(a) P(all different) = ﬂ = 1 1A
nve 55
3x4x3 4
b) P(exactly3)= ——— = — 1A
(®) P( y 3) C 35
46 IM+1A

, 9 _ 46
(c) P(atleast2)=1-Pall different) =1 - -5-? =355

PS5

(a)

®)

(@)

IM for sem of GS.

144-1 12-1

%("’"b“’“'l) where x=12", k=12’

36x? —36 > 66kx — 66
36x% —66kc+30>0
6x ~1lkx+5>0
6x? —39.4149888x+5> 0
x>6.4397604 or x <0.1294044
1.2" > 6.4397604 or 1.2" <0.1294044
log 6.4397604 1og 0.1294044
glogl.z or me=t log1.2
n>1021542031 or n<-11.21542033 (rejected)
The minimum value of n=11.

1M for forming quad. ineq.

1M for solving qusd. ineq.

1M for taking logarithm

2% +3y+9 =80 m
3x-4y+22a=12......0.(2)
4(1)+3(2) = 8x+36+9x+66a=32a+36 = 8x+36+9x+66a=32a+36

x=-2a

By (1), y=8_a#-_2a)=4a_3

: 2(-2a)+(4a-3)+3=0
... Yes, P lie on L for any real a.

* slope of RS= %--Z'SIOR of L and both P and Q lying on L (by (a))

1A for both coord.

M

~ RS PQ.
If P, O, R, S are concyclic, and P # Q, then PORS is an isosceles trapezium and thus M

Ps=0r= \J2022+1) +(-1997+1)° = V8076545 1A

m%)[x’ +6(k - 1)x-+12(1- 24)]

2 g, ) x
= Sk + 66D+ (k=1 ~9(k 1) +1201-24)] o

- ﬁ[(x+3(k—l))’ 9k - 2k + 1)+ 12-24k]

- m—i};[,n-a(k-l)]’ +ﬁ(—9k’ —6k+3)
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=_2 e, —20k 42k -1
3k+l[x+3(k l)]’+_%m)_)
-_2 T () Lo

TN SR () *men)_)

- s(’%ﬁ[na(k-l)]’ +2(1-3k)

Thus, the coordinates of Pare (3(1-k),2(1-3k)).

1A

(b) (i) Wisobtained by translating V to the right 4 units, reflecting along the x-axis and followed by

(i)

19.
(@ M

translating 2 units upwards,
w= (3(1-k)+4,-201-3k)+2)
= (7-3k,6k)

1f the circumcentre of AWVP lies on WV, LWPV =90°.

slope of WP x slope of VP =~1
6k-8 2(1-3k)-8
—_— X =
7-3k-6 3(1-k)-6
6k-8 -6-6k_

e X =
1-3k -3-3k
6k-8 5 _
1-3k
12k-16=3k-1
T

3

Centre of the required circle is the mid-point of Wand V'

- (3(1"¢)+7—3k’2(1-3k2+6k)
= (5-3k,l)2 ?

= (S-JGJ,IJ =0,1)

Radivs = [(0- 6 +(-8) =85

Thus, the equation of the required circle is x* +(y— 1) =85

In APSR, by sine law,
SR PR PR

SmZSPR _ smZPSR _ sin(180°- ZPSR)  sinZPSQ

(e PR_sinZPSQ
" SR sinZSPR

M
1A

1M for sin(180° - 0) = sin0

P7

(i)

® O

(i)

(iii)

(iv)

In APSQ, by sine law,

PQ _ S __ S0
sin ZPSQ  sin ZQPS  sin ZSPR
PQ _sinZPSQ _ PR
S0 ~smzsrr & @

.+ BH is the angle bisector of ZBAC

Bu _24 (oy (8Xi)

" HM  HA
M= i"’gf)—‘/'z - 13/13

Thus, AM= 52413 +13V13 = 65J13
In AABM, by cosine law,

AM? = AB* + BM* ~24B - BM cos LABM
2607 +65% - 657 x13 _ 1

ZA =
cosZABM 2x260% 65
- ZABM=60°

AL = ABsinZABM=260sin60° = 130v/3 cm. (or 225 cm)
Let J be the projection of 4 on the ground and G be the required angle.

- AAJM ~ AHKM

A _AM 213 30~ 120em

L o——=—— D AJ=
HK  HM 13V13
sing= & - 120
AL 13043

= 32.2042275° = 32.2° (correct to 3 significant figures)

Area of AKBC

Area of AABC

- HK Area of AJBC
JK Area of AABC

1 1
- ;ms@- Zcos(322042275°)

=0.211538461
>20%
.. The claim is disagreed.

M for 20Ps~ 2P

11t

1ft

1A
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