Answers & Solutions

Examination Paper 1

. =0.11
2. (@) 54x10%+39.7x10%
=54x10%+0.397 x 10%
=5.797 x 108
(b) 0.2 million, 34000, 1.98 x 104,
415x%x 10°23.7x 1073

3. (@) 5°+4
(b) n*+(n-1)
(c) 10,099

4. (a) B=120
(b) 700%

5. (@ 6-r

(b) 60°=F
o=ro=13)

(c) Perimeter of shaded region
:r(%) +2(6-nN+6
= r(%) +18-2r
Major arc = (277 - %)r

51
= 3 r
Hence
r(%) +18 - 2r=53—nr
—r=2.90848 =291 (3s.f.)

(d) Shaded region
= 5(6)(6) sin 60 - 5(2.90848)2 (3
=15.588 - 4.42983
=11.158
=11.2cm?3

6. (@) 36a°-1=(6a+1)(6a-1)

(b) a*+5a-6
=(a@+6)a-1)

(0 9-3a+3b-ab
=3(3-a)+b((3-0a)
=(3+b)(3-a)

7. (a) Distance=SxT
=60Xx2
=120 km
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10.

11.

12.

Both the speed and time were rounded
down, therefore the actual distance is
greater than the answer in part (a).

$90 000 - $50 000 = $40 000
$40 02%5 2x4 _ $3200
$40 000 + $3200 = $43 200

$43 200 + 24 =$1800

3-2) (11-16| (17-20
2A+B=2(1 5)*(1219)=(14 29)

A2=(3—2)(3—2):(7—16)

1 5J]115 8 23

C=B-3A

_(11-16)_5(3-2|_(2-10

—\1219 ]~ 15/719 4
-1

Mean—26

0(8)+ 1(9) + 2(5) + 3(4) + 4(x) + 5(7) _2l
8+9+5+4+x+7 %6

66 +4x _ 13

33+x 6

6(66 +4x) =13(33 + x)
24x + 396 =429 + 13x
11x=33

x=3

Smallest possible value of x =10
Largest possible value of x=18
64.3 m

76.9°

24m

ZBAE =180° - 2 (48°) = 84°

(Base Zs of isos. triangles are equal)
ZAED =90°

(£ in a semi-circle)

ZBED =90° - 48° =42°

ZBCD =180°-42°=138°

(s in the opp. segment)

ZLABE = 48°

(Base Zs of isos. triangle are equal)
ZADE = 48°

(Zs in the same segment)



13. (@) 8x<6(x+2), 6(x+2)<3(Bx+7)
2x<12, 6Xx+12<9x+ 21
X<6, 12-21<3x
-3<x

14. (a) 9a3

15.

b) k=-2or1

a) 2.05

b) 2.05x10°-8.46 x 108
=1.204 x 10°

17. (@) yo< x?

16.

y =kx?
48 = 16k

1
18. (@) v8x=2x

19. (@ 1cm:50000cm
1Tcm:500m
0.4cm:200 m

(b) Tcm:0.5km
1cm?:0.25 km?
3.8 cm?:0.95 km?
20. (@) x=150,x<400
(b) $2400
(c) $900
21.y=2or %
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Answers & Solutions

Examination Paper 2

1. (a)

PRT

100

_ P(55)3)
3300 = 100

P=20000
Bank A:
A= P(1 +L)

100
A =20000(1+2512)”

100
A =23229.44
Bank B:
Total $23 300
Mrs Lee received a better interest
with Bank B.
No. of fiction books = 1260
No. of non-fiction books = 3240
Total no. of books = 4500
(i) Total cost of books = $3199.50
(i) Percentage increase = 6.8%
(i) xPy-xy=xylx*-1)
=xy(x-1)(x+1)
(i) 9% -3xy—12y*=3(x+y)3x-4y)

3 1 3 1
xX2+x-2 x-1 x-1Nx+2) x-1
— 3 _ 1x+2)

x-1x+2) xX-1Kx+2)
—_3-x-2
x-1x+2)

1-x _  —(x=1)

T x-NKX+2) T x-1)(x+2)

X+2
a=i9% 4@
t
013:%+a2
ab _ s
t a a

b
t=—_a
a’(a-1)
b
t="3a-1
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4. (a)

(b)

(i) A=(1,4,9,16)

N OoN

13 10
14 11

(i) AnB=(3,6,12,15)
(iv) n(AuUB)=8
xX=-2o0r2

AT
2(X+4) 48

3 41
(_14' 48)

1
X
1
x+0.2
1 1 3

X x+0.2 - 5
0.49, -0.69
40 min 50s
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G

—_ —
g e

There were 16 teenagers in the
competition.

Maximum distance thrown =42 m
Percentage of teenagers who qualified
=X 100=31.3%

(i) 170m

(i) 19.7°

(i) 059.7°

(iv) 3220 m?

11.6°

/DCA = 35° (alt. segment theorem)

Z/OAT =90° (tan L rad)

/0AD =90° - 35°

Z0AD = 55°

/CAO = 2/DCA (alt. s, OA // CD)
=35°

/COA=180°-35°-35°(isos. As, OC=0A)

=110°

/(CBA= % (£atcentre=2 Zat

circumference)

=55°

/CDA=180°-55°(£s in opp. segment)

OAD =125°



Answers & Solutions

Examination Paper 3

1. (a) 0.023 (b) 23x10?
—2C-x+6 45
8- 2. (@ 2h45min=2g5=22h
(b) 192.5km

3. (@) 27 minutes

10
(b) 4% 100=412%

\
>
a

The new range of the times will be
from 3 min to 54 min instead of the
original 5 min to 56 min.

4, LCMof2,5&11=110min

(c) Ruled straightliney =4+ %x

X=2.58102.65and x 0800 + 110 min = 0950
=—3t0-285 5. 130 5 120=156
(d) —29<x<2 ;gg
(e) Tangent drawn at x 156 < 100% = 3500
= 1.8 and attempt at %x)i 6. (a) Itisfory=ka*because when x =0,
y=k=0.

Gradient=19to0 2.14
(b) a=5,k=2

7. (a) 2eox2x3.142x 15 = 56.556 cm

Perimeter =15+ 15 + 56.556
=86.556 cm
(b) (i) 86.556=2nr
r=13.774=13.8cm
(i) h=+152-13.87
=5.88cm
(iii) Volume of cone = %nrzh

:%x 3.142 x 13.82 x 5.88

=1172.8cm?
(¢ (i) mrl=3.142%x13.8x%x15
rl=650.4 cm?
(iii) Vol. of 1 sphere =§(3.142)(1)3
Vol.=4.19 cm?
Max. no. of ball bearings

11728
= 419

=279

=279.9
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10. (a)

A=(=2,0)

B=(1,0)

C=(0,2)

AB =3 units

(i) 3mn(m+3n-5mn)

(i) 16a?-36b%=4 (4a*
=4 (2a+3b)(2a-3b)

3p-y _ e
2y+p
3p—-y=xQ2y +p)
3p—-y=2x}+xp
3p—xp=
pB—-x*)=
p= 22Xy +y
3-x2
2x-3
—1<—2
1 2x-3

x>5and

1
x<62

-9b?)

2x%y +y
22Xy +y

<5

1 1
2<x<62

(i) -5
(iii) -5

o__8
Ccos 40° = PQ

(i) 25

PQ =

cos 40°
=10.44
=~ 10.4cm (3 s.f)
PS? = PQ? - QS?
~(10.44)? - 8
=44.99
=45
PR? = PS? + SR?
=45+10
S.PR=12.04
=12.0cm (3s.f)

_PS a5 _
tan ZPRS = 10 —W~0.6708

. ZPRS=33.9°(1d.p.)
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12. (a)

13. (a)

(2vx)?

Area of the field surface = x> +
=x*+4x

X2 +4x=320
X*+4x-320=0

X +4x-320=0
cfax+bx+c=0
a=1,b=4,c=-320

_ —4+b’—4ac
X=—"T-—"7—7—
2a
_ =4 +4-4(1)(=320)
N 2(1)
x=16,x=-20

(Inadmissible, length of side cannot
be negative.)

Perimeter of the field surface

=4x + 4

=4x16+4/16=80m

ZAGE = ZCDE (alt. Zs, AG//DC)
ZGAE = ZDCE (alt. Zs, AG//DC)
ZAEG = ZCED (vert. opp. angles)

By AAA, AAGE is similar to ACDE
Area of AAGE =1 x 20 x 8.5 = 85 cm?
Since AAGE is similar to ACDE,
ME:NE=20:14=10:7

Hence, 17 units represents 8.5 cm
ME=10units=5cm

$48 000

14

(i) 36 (i) $183.70

(i) AABCis similar to AAXY

(ii) BC=9cm

(i) ACZBis similar to AXZY

=)
Olh WiN
=
=



Answers & Solutions

Examination Paper 4 (i) AC=+137-57
AC=12cm

Area of triangle ACD
=%>< 12x5=30cm?

1. (@) Selling price =300% x $0.50 = $1.50
(b) 1.5x40+1x40
Mr Koh paid $100

(&) 1.5% 300 +0.8 x 300 k) () 3L=2=2
Mr Poh paid $690 (ii) Area oftr_ianqle SQrT _ (;)2 _4

(d) Remaining key chains sold for Area of triangle PQR 13/ 9

v Area of trapezium PSTR _ 5
660 x 0.8 = 35528 () = Area of triangle PQR 9
Profit = [their (i) + their (ii) + $528] =500 | 5 @) Lm6)h =480
=818 " s
2. (@) () P=2N-1 h=2n
(i) Q=3x2N" h=12.7cm
(iii) R=5N 1. 4 ; ;

(b) When N =10, (b) Exgxnx(6) =452 cm
3x21°-1=1536 ~480+452=932cm?
2(100-1=19 (c) 452x0.7+480x4.3
Tom shape = 1536 x 19 =29184 =2380¢g
Sandy shape =5x 10 x 5 x 10 = 2500 (d) m(8)*(24) = 1536m
..Tom’s shape will be bigger. 1536m + 480 = 10.053

3. (a) Amount of money to be paid 10 cones can be made.
=3x+10(10)=3x+100 6. (a) (i) Gradient=%:_%:—4

(b) 700 <3x+100< 1000 (i) y=mx+c
600 < 3x <900 11 =—4(7) + ¢
200 < x <300 =139
Maximum no. of students = 300 Y= —4x+39
Minimum no. of students = 200 (b) A Band C collinear.

(@ (i) 0.0001 — Same gradient
(i) 1x10*%x42x107=4.2x%x10°

teenagers and children. ——4= 1(;3%7”
Number of teenagers a=-16
=42x10°X 5o+ =3780 © () 2y+5x=10

4. (@ () AB=CD=5cm(given) Letx=0—>y=5
ZAEB = /DEC (vert. opp. £ ) ..P(0,5)
/ABE =/DCE =90° (£ in a semi- Lety=0—-x=2
circle) -.Q(2,0)
.. Triangles AEB and DEC are
congruent (AAS)
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7. (a)

(b) ()

(i) K(a,b)
By similar triangles:

__0Q
~0Q+a

ST IIN
N}

57 2+a
=3

Q

TN
|

S
N ©

=125

K(-3,12.5)

Hexagon

Each exterior £ = % =60°

Each interior £ = 180° - 60° = 120°
ZAFE is an interior angle

S LAFE=120°

Since ABCis an isos. A,

(i)
£BCA=180_120" = 30°

(£ sum of A)

ZACD =120° - 30° =90°

or ZACD =90°

(right £ in semicircle)

Since ZACD =90°, AD must be the
diameter (right £ in semicircle)

(iii)

() LFOE= % = 60°

£0FE=180-60" _ 60

ZFPE=30°

(£ atcentre =2/ at
circumference. OFE is an isos. A)
ZABQ = ZBAQ =180° - 120° = 60°
(adj. Zs on str. line)

(i)

.. ZAQB =180°-60°-60°=60° (L

sum of A)

(i) Median =584

(i) 60" percentile = $87

(i) Interquartile = $93 - $73 =520

260

0.

(iv) % =200-170 y 100% = 15%
200

(b) (i) Interquartile =%$96 - $56 = $40
(i) October has a wider spread of
pocket money. Because the
interquartile range in October is
greater than that in September.
(@) a=3,b=39
(b) Scale
Label
Smooth curve

y
A

-0.5

Greatest value =4
Draw line y = mx
Least m=0.22167



Examination Paper 5

1. There is no defined scale on the vertical
axis.
The cost of water in year 2021 may be
misinterpreted as 4 times the cost of
water in year 2018.

2. (@) Shj
(b) $12hk
() $(12hk — hj) = Sh(12k —))
3. (@) 25days
(b) 22 men
X
4. (a) 291°
(b) 223°
10 24
5 (@) n (b) T
. 634 _
6. Package A: 2600 $0.00317/ml
._585 _ 585 _
Package B: 3% 830 = 1660 $0.003524/ml
Yes. Package A is cheaper.
-_1_5
7. (@ x= 2~
-_2
(b) x= 3 4
8. (@ hth-3)=5h+18
h?-3h=5h+18
h?-8h—-18=0
j = =(=8) £ V(-8 — 4(1)(-18320)
B 2(1)
p—8£1136
2
h=9.830r-1.83
(b) (1-4p)=+3
_Jor2
P="5%s
(c 72-=7"
1 _ox=_
> 2x=-1
2x=1+1
-3
X=4
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Answers & Solutions

9

27

48

(i) YA

x(1,4)
3
y=—-(x-1)*+4
— 5 X

Maximum point = (1, 4)

YA

x(=1,-1)

(i) Line of symmetry: x =—1
28

_nn+1)
T= 2

Pattern with 10 rows

Since n is not a whole number, the
pattern does not exist.

$500

$104

48

5
Gradient = —%

=3
y=gx+

y=0,3x=48
x=16

A(16,0)
x=y,8y=48,y=6
P=(6,6)
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7.14
45.6°
29.5
16.4
7x+x*=60
xX*+7x—-60=0
x=5x=-12
Time = 0.5x , 0.35x ~ 0.15x
ime=""+"5 + 3
_5.1x
— 30
. 5.x
Average speed = x + 73
30 _
=15, =588km/h
3.6 x10%-2.1x10° 0
2.1x 108 x 100%
=71.4%

8x10* __8 _ 1
36x10° 360 — 45

36x10°—8x%x 10*=3.52x 10°
XY=+(10-4)2+ (4 -3)?
=437
=6.08 units
YZ =+/(10 - 15)? + (4 - 10)?
=61
=7.81 units
XZ=+(15-4)>+ (10 - 3)?
=+/170
=13 .0 units
Using cosine rule:

2xV37 x+/61

=-0.758
139°
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Examination Paper 6
2t +1
L@

_1
(b) V=5
—_4p*
(© g i 1p
(d) x=1.820r0.82
2. (@) -5
2
50)

1
2
y=-5x-1

a1

(e) 10

M cents
y

(b) 3600 cents
y-20

(©) % - “(’yﬂ =15
reduces to
3y? — 380y — 16000 = 0
y=160
$24
Ht,=18x 20

12

e
D O
—_— =

=30cm

=1670 cm?

(d) —?Zég =6 times

—_ e
— O Wwwh
NN = —m
NWN = =

g

>

Il
» Oy 0
AW AN
SR N



_‘
GaNN
AN YT, oY)
oSN U

(i) TP=| 67

51
(i) Y=(310)
(i) Y represents the total score for

all five teams for home and away
matches.
Z=(62)
Zrepresents the average score
attained by 1 team.
56°+57°=113°
x=113°-63°=50° (Ext. £ of triangle
equals sum of two int. opp. £5)

. BC 250 .
(i) Sin50° = sin 63° (sine rule)

BC=2149=215m

(i) AD?=2702?+ 2507 -2(270)(250)
cos 57° (cosine rule)
AD =248.7 =249 m

Area of AABD = %(270)(250) sin 57°

=28305.13 m?
Area of ABCD = %(21 5)(250) sin 67°
= 24738.57 m?

Area of quadrilateral ABCD

=28305.13 + 24738.57
=53044 m?
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ZBOC=96°
ZDEC=42°
ZEDB=70°
ZEBD =20°

Answers & Solutions

AEPD is similar to ABPC

(e) Line of symmetry

-6 -5

4 3

(c) x=-4.300rx=-0.70
(d) y=-3.25
(e) x=-2.5

®
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Examination Paper 7 8. BankA:
3a%c3 Simple interest = 20000x3 x5
1. (a) 3 100
v = 3000
(b) (m*n)25m2n2=—>1 Total amount = 20 000 + 3000
m?2
__5 =$23000
=TT
m?2 Bank B: 24,
_ 4
2 (@ 33<x<Ti A=20000(1+2
(b) x=57 = 522 541.85
3. (a) Positive Jane should put her money in Bank A
(b) Negative because the total amount will be greater
© z J in this bank.
c) Zero
4 (&) 4:5 9. (@) 2x(2x+y)(2x-y)
‘ (b) s 1ok (b) ya-kib-x
Sh g (€) x=2.769 or-0.602
5. (a) “Fp=2 10. (@) Bearing of B from A = 042°
(b) 60° (b) Bearing of A from B
() 5 =180°+42°
6. (a) 45=2 =222°
VCeg (c) Area of major sector CBED
- 290
(b) VA2=92+ 122 :360X7T><1002
VA=15 = 25307
ml=mx9x15=135m=424 cm? =25300 m?
7. (@) cos40°=_8_ (d) Arclength BFD
KM 70
8 =30 X 27X 100 =122.173
KM = o
cos 40 122 m?
=10.443 cm 1. (@) 2
=104 cmLM (b) Gradientof AC=2
(b) tan40 =? y=2x—2
ersmem @ (0.2
~ 671 cm 12. (a) 25°
- (b) 65°
1 ; o
—x8KTsin40°=17.9
(c) 5 sin © 106°
179 .
KT = 4 sin 40° (d) 25
KT =6.9619 (e) 37°
KT = 6.96 cm 13.(@ () A={23,57,11,13,17,19,23,29}
(i) B=1{3,6,9,12,15,18,21,24,27}
(iii) AnB={3}
264



BNC={3,6,912,15,18}
n(BNC)=6

§

21a-14b=5a+ 10b
16a = 24b
2a=3b

3x+2)+8
xX+2)(x-2)

__ 3x+14
T x+2) (x-2)

20—11n

20 - 11(57) = -607

20— 11n=-55

n=6 % (not a positive integer)

The axis does not start from zero.

It may cause people to think that

the percentage of respondents who
likes ZPhone is 3 times more than the
percentage of respondents who likes
MoonPhone.

(-6,0)

6

0,12)

X=-2

V148 0r 12.2

12 +2+12.2=26.2 units

Answers & Solutions

Examination Paper 8

1. (@ (i) May (simpleinterest/hire purchase)
Balance payment = 0.8 X 62500 =
$50000
Total bank loan = 50000 + 6750 =
$56750
Monthly instalments
=56750 + 36
=$1576.388888
=$1576 (nearest $)

(ii) Eric (compound interest)
Balance payment
=62 500 - 35000 = $27500
= 527500(1+ 00 )
=$30516.81
Cost of new car
=35000 + 30516.81
=$65 516.81 (nearest ¢)
(b) Cost of property = 2450 x 250
=USS$61 2500
Property tax in US$ = 0.05 X 612 500
=USS$30625
Property tax in S$ =30 625 x 1.55
=S$47 468.75
(c) Chargeable income =43430 - 6930
=$36500
Income tax payable
=375+ (6500 x 5.50%)
=375+ 357.50=5732.50
2. (@) FD=100 X sin 28°

— 46.9472 = 46.9

(b) BC=+/1002-46.94722 = 88.2948 =
88.3

(c) AC=+/88.29487 1 88.29487 = 124.8677
- 125

(d) 4fAC=mn4(ﬁ%%%%):za&

100

X 88.2948

(e) ZEXB=tan (1
4

) = 77.6°
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3. (a) %Jrﬁ (b) No. of toys =160 (+10)
p (c) Tangentatx =400
T 2f-3 Gradient =-0.05 (£0.01)
(b) pg+2p=3q-r (d) () Graphofy=50- 3¢
pqg-3qg=-2p-r .
ap-3)=-2p-r (i) 280 (x10) <x< 1050 (£10)
“2p-r 7. (@ (i) «£0ODC=-/0CD=38°
9="p_3 (base s of isos. A)
(i) (x-3)>-28 ZDCB=90° (£ in semicircle)
(i) x*=6x+19 ZDBC=180°-90° - 38°
(x-3)2=28 (£ sum of A)
x-3=%+28 =52°
s Xx=8290rx=-2.29 (i) £BOC=2£0DC
4. (a) ZPXY=ZPQR (corr. Zs, XY // QR) =2(38°)
ZPYX = /PRQ (corr. Zs, XY // QR) =76°
/Pisacommon . (£ atcentre=2/ at
APYX and APQR are similar (AAA- circumference)
similarity) (iiiy ZABO=~/BOC=76°
(b) ARQA (alt. £, AB// OC)
(© () OQR=15cm ZBAD =90° (angle in semicircle)
(i) PX=15cm ZADB=180°-90°-76°
(iii) 9:16 = 14° (£ in same segment)
5. (a) By similar triangles: (b) (i) ABFGissimilarto ABOC (AA)
XB :; Area of ABFG :(i)z
XB+2~ 6 Area of ABOC \10
=T Freaof 880C ~ 5]

(b) () 224cm?
(i) VC=141cm
VD = 4.24 cm Area of OFGC = 333% ~30= 303%

(iii) 196 cm?

Area of ABOC = 333%

1
(il Areaof ABFG _ 2%X3xh

6. (a) yA Areaof ABFC ~ Lx10xh
| 2
100

80+ | y=12+8400 30 -3
x Area of ABFC 10

buT'\

20550 Area of ABFC =100 cm?

204 y=50-2%

0 35 e v
0200 400 600 800 1000 1200 1400 1600
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3n
37

3m
0="4

= 87.956 cm?

3
Area of sector OQR = % X 152 X ﬁ

=75.735cm?

Area of shaded region
=87.956 + 75.735
=163.691 cm?

=~ 163.7 cm?
616 77

60 x 60 ~ 450
X=6
x=-10

_
gL

5
(i) Volume =2z9m?

(i) 25 = (295 = (V2)°m?

—
a)
~—

Examination Paper 9

$45
. x=-6,y=0
. 100
(@) Cost price = 112 % $2436 =$2175
105 115 _
(b) J05 X J0g X $64 = $77.28

Black more common because more
students have black hair. Otherwise M1
for either 12 or 15 seen, or 0.3 x 40 or %
(40) seen.

Area of AOPQ =% X 152 % sin (%

|

267

10.

Answers & Solutions

@ (31 x9+(3)
2 5
=(5Px1x(g)
— 55 or=0.04
8x°
(b) &y
(a) 100 -64 = 36,36 = 6 (Pythagoras’
theorem)
©) () = (i) —=
(iii)

Penalise 1 mark if all 3 not
expressed in lowest term
Misleading: Appears as if the number of
students in 2021 is double from that in
2017.
Suggestion: Vertical axis to start from 0.
(@ () Mode=15<x<20
(i) Mean =26.07 = 26.1 min
(iii) Standard deviation = 7.34 min

the average time taken.
Because the frequency is well-spread
(and the standard distribution is
small).

(@ x=15

(b) Y=-0.5

X-6<5x+3

X-5x<3+6

-4x<9

.2
X2y

XZ—Z%
4x-1>6x-5
4x -6Xx>-5+1
-2x>-4

X<2
Greatest x =1
Smallest x =-2

Mean gives the best representation of
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11. (@) AC?=34%2+27?-2(34)(27) cos 102°
AC=47.61=47.6 km

27 4761
(b) sin Z/BAC ~ sin 102°
ZBAC=33.69°

Bearing of C from A = 40° + 33.69°
=73.69°=073.7°

(Deduct % mark if answer isn't

corrected to 1 d.p. or if not in 3 digit

form)

120

7370
8 3

12. (a)

(b)
13.(@ 77
14. (x-4)*-2
Vv

(0-14)

15. (a

~

y=25
Since median=35<x<45and yto
be the largest possible value,
12+18+y=23+17

y=10
Mean = 32.0 years
212-192=4(21-1)=8(10)=80
3402 is not a multiple of 8
56 + 10(5) - (5)*= 81
56 =56 + 10x - x?
x*-10x-0
x(x-10)=0
x=0o0rx=10
x=10
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18. (a)

19.

h=0

56+ 10x-x*=0
x*-10x-56=0
(x+4)(x-14)=0
x=14

The gradient of line /.

8-2 _
12-(-3)~ "3

The equation of line /.

(0)

2

Gradient of AB =

2=-2(-3)+¢

c=0

Equation of line:y = —%x or3y+2x=0
The length of BC.

Length BC=+/(12 - 8)2 + (-8 - (-6))?
V16 +4

V20

-1
p = r
q*-1=p
q ==+p%+ 1(if no = sign, deduct
- mark)

=++234)+1=+£574

(Deduct % mark if only 1 answer is
given.)

(a)

Q

X

w

81

(i) 49

) 81
(V) 356

(b) No, because there are 6 prime
numbers less than or equal to 13 (2, 3,
57,11,13).



Examination Paper 10

1. (a)

3-3%=3"2
3+3x=-2

_5
X=73

3x2-1-28 _ 2x+9
4 2

3x-29=4x+18
x=-47

1 + 2x

-x (x-3)x-2)
1 _ 2x
-x (x-3)2-x)
X-3-2x
(2-x)(x-3)

- —x-3

(2-x) (x-3)

c

AC=(11) (

2

2

0.45 0.65 0.70 )

0.22 0.40 0.25
0.45 0.65 0.70)

0.22 0.40 0.25

=(0.45+0.22 0.65 + 0.40 0.70 + 0.25)
=(0.67 1.05 0.95)

Total cost for each type of noodles.
/ Total cost of each bowl of different
types of noodles.

300
180
240
o ( 0.45 0.65 0.70 ) 300 420 )
0.22 040 0.25 /| 549 198

Cost of ingredients and labour
respectively for all types of noodles
sold in one day.
(i) Bearing of M from K
=050° + 065°
=115°

M 0.6
sin 65°  sin 50°
JM =0.7098

=0.710 km

(i)
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Answers & Solutions
(iii) LM?=1.32+0.6>-2(1.3)(0.6) cos(180° - 65°)

LM =1.645
=1.65km

(i) Areaof KLM

= % (1.3)(0.6) sin (180° - 65°)
=0.3534

= 0.353 km?

% X 1.645 x h = 0.3534
h=0.4296

= 0.430 km

_ 04
tan 6= 13

Angle of depression, 8§ =17.10°=17.1°

10612, (15

(71315)

30
10><15+6><28+12><30)

7Xx15+13%x28+15x% 30

_ (678
B (919)

678 litres of Glossy paint and 919
litres of Emulsion paint are used by
the company to paint all the shops in
Chinatown.

(2.50 3.10) ( 678 )

919
=(678x2.54+919x%x3.1)

= (4543.90)

—_

(15283010 15 40) =(138)
(x+ 2.5) km/h

N 5 .. 5x+5

(0 Xh (if) X(x + 2.5)
2 5x+5 _ 1

X x(x+25) " 6

5x+2.5)-5x-5 1
x(x + 2.5) =6

2x* + 5x-90 = 0 (shown)
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5.574 or -8.074
(i) 44 min
168

X

16
X+

168 168

x  x+7 "
168(x + 7) — 168x = 2x(x+7)
168x + 1176 — 168x = 2x* + 14x
2x*+14x-1176=0
x*+ 7x—-588 = 0 (shown)
x*+7x-588=0
(x+28)(x-21)=0
x =-28 (reject negative) or x = 21

168 __168__

X+7 " 21+7°
-2

(i) 6.85km/h

(e}

7

2

8-(-2) _
-3-2

-2=-2(7)+c
c=14-2=12
—Sy=-2x+12

m =

Area of AABC=%>< 5% 10 = 25 units>

AC=+[8 - (-2)? + (-3 - 7)?
=1+/200
= 14.1 units

25%x2 _ _ ;
7300 3.535533 906 = 3.54 units

D=(2,8)
10560

y
14040
y+2

(3sf)

160r11,y=11isrejectedasy > 15
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Examination Paper 11

1.49
1. (@ “0425-+a512 =-0.92550...
~-0.093
127
(b) () 67.5%=675 X790 =40

5
(i) 77=0.20411...=0.294
1

2. () 3x,x%x S, —4x
(b) () 15 (i) -2
3. (@ V,=3m(2r=8v
Answer : 700%
(b) 10 men — 45 days
1 man — 450 days
6 men %%z 75 days
4. (@ y= %x -6
(b) Gradient of AB = q__z—(__f)
_49q+6
-6
a+6 _ 1
-6 2
2(q+6)=-6
2q+12=-6
q=-9
() Length of AB=+/(4+2)>+ (-6 +9)?
=45
=6.71units
5. (@ Whenx=0,y=-9
B(0,-9)
Wheny=0,x= —1%or3
A-13,0)
1
-15+3 3
(b) Line of equation: x = 2 =7
(c) Areaof ABAC
= 2{AC) (L heigth)
1,1
= 20.25 units?



0+9
3-0"
Equationisy=3x-9
6ba+4+3ba+2_9ba+3
=3b+2(2b*+ 1 - 3b)
=3b"*2(2b*-3b+ 1)
=3b*2(2b-1)(b-1)
54p—2q+3r
(5p)* x (5r)?

(59?
_4'x73
102
87808
~ 100

=8.7808 x 10?

0.285 picometres
=0.285%x 10" x 10°cm
=0.285%x 10" cm
=2.85%x10"cm

() Vo= (5}

92x -1 = (%)ZX

Gradient of BC = 3

32(2x—1) — 3—1(2x) 32-1 = 3
2(2x-1)=-1(2x)
2x-1=-x
4x-2=-2x or x=%
6x=2
_1
X=73
5x 2421 5X2X 22— 2x D

(i) =355 3% 2"

2¥(5x2*-2")
= 3x2
_5x2°-2
- 3

18

=3
=6

1 1T 2xX=-1-(x+2)
Xx+2 2x-17~ (x+2)(2x-1)
_2x-1-x-2
T x+2)(2x-1)

xX-3
x+2)(2x-1)

(b)

271

8.

10.

11.

Answers & Solutions

%X+y—4=0
y=4—%wnin
TX-2y=14..(2)
Substitute (1) into (2):

i)=14

%X— 2(4— 24X

Ix-8+3x=14

S

16x—22

x=12

Using (1), y =4 -2 (12) == 5

(a)
(b)
(@]

37.6

325

There is an outlier of age 81 years,
which is 18 years older than the next
oldest person, which causes the
mean age to be raised significantly.
16.1

The difference in ages in the finance
department is smaller due to the
smaller spread in the age distribution
of the department.

sin ZACD = sin ZACB

4 _
=5 =038
sin ZADC =sin ZADB

- 4-05
(3 +CDp =8 - 42
3+CD=164-16
CD=3.928~3.93 cm

Bearing of A from D= 180° + 30°=210°

(b) Bearing of C from B = 065°
(@) Original selling price = 339% x 100

=336.75
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(b)

0.15(x - 35) =27.47 + 0.07 (x)
0.15x-5.25=27.47 + 0.07x
0.08x=32.72

x =409 eggs

Let the number of 5-cent coins be x.
The number of 50-cent coins will be
21 —x.

5x+50(21-x) =375

5x+ 1050 - 50x =375

45x =675
x=15
TIRASIEI
4107\ 5k 01
-1+2k=0
1
k=~
) 12)(12)2(922)
(b) p (410 4 10 44 108
1y 922\, ..
(1—2)(44 108)_( 13-32)
14.p=2q_3
k=6

Whenq=6,p=g=%

15. (a)
(b)

Z/DCB=70-40=30°(ext. Z of A)
ZACB=90° (£ in a semicircle)
Z/DCA=90-30=60°
Z/BAC=180-70-60=50° (£ sum of A
ZDOB=2/DCB=60° (£ at centre =

2/ at circumference)

Z0DB = 180-60 _ 60° (base Zs of

2
isos. A)
Z0DB= Z0BD = 60° (isos. A, OD = OB)
ZCDB=180°-30°-40°-60°=50°
(£ sum of A)
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16. (@) £ZBCO=m- /BOC- 20BC
=m-0.7-0.7
=1.74rad
(b) 14.3cm?

Since the line y = 1 does not intersect the
graph of y = (x — 1)2 + 2, the equation has
no real solution.

Examination Paper 12

1. () %

(b) %

(d) 16.10r-11.1
(e) 6.85h

TR _ °

2. (a) 6o—tan28
TR=319m

(b) sin 2PQR=20

90
/ZPQR=41.8°



Angle of depression of P from T = 28°

IR _319
tan ZTQR = RQ =90
/TQR=19.5°

Angle of depression of Q from T=19.5°

30
X

6
x-16

17.9,7.46 (rej)

3h

(i) £ABC=/ADC (given)
/Aiscommon
Hence ZABD = ZACB
AABD = /ACB are similar

Area of AABC _ 64
Areaof AABD 16

AB _ /64
AD V16
AB _ 8

5 4
=2
AB=10cm
AC=2xAB
AC=2x10
AC=20cm
(i) #£BTF=90°—-35°=55°

(i)

(iii)

o_64
tan 55° = TF

6.4
tan 55°

TF = 4.4813

TF=~4.48m

LATF=55°+7°
ATF = 62°

(i)

o AF
tan 62° =813

AF=843m
6.4+ AB=4.4813 tan 62°
AB=2.0281
AB=2.03m

(iii)
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Answers & Solutions

$4916.59
$99136
$498.98
=7=1__2
AC0-9 3

Equation of ACisy = — %x+ 7
Subx=3,y=—%(3)+7=5
Subx=3,B=(3,5)
Subx=3,E=(9,0)

Length of AB=+/(9 —3)? + (1 — 5)?
Length of AB=7.21 units

m=34.8
1.65,5.5
1.7,7.55
14.4
2.94
30 45 20 4
s
30 45 20 4
(i) (18129) 40 20 60 6
50 0 65 40
(ii) (14701050 1665 504)
(i) 1050
$55075.50
m=4
1:4
D=(3,19)
30
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Examination Paper 13

o1 1 1 2
0 -7~ 5 37715
(i) 4.15

Radius =5 x 10 m or 5 nanometres

Vol = %n(s x 109 = 5.24 x 1025 m?

5
=5 (F-32)

9
EC—F—32

9
—§C+32
9

F=5C+32

= %(37.5) +32

99.5°F
() 450=2x3*x52
(i) LCM=23x32x52
24n=23x3xn
n=3?
=9
Curved surface area of smaller vase _ 16
Curved surface area of larger vase =~ 25

Curved surface area of smaller vase _ 16
645 25

Curved surface area of the smaller vase

16
12 x 645
= 4123 or 4128 e
A _16  [16 4
A, =25 7V2s 75
ﬂ_h_(_’Lf ﬂ_(i)3_6—4
m, V2 I2 mz_ 5) — 125
48 64
=125
> m, =" x48=9.375 kg
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5. (a)

(b)

Actual length = 50000 x 3.2
= 160000 cm
=1.6km

1:0.5 km

1cm?:0.25 km?

Area on map = 01? %X 3.5=14cm?

Itis @ minimum point.
The coefficient of X2 is positive.

=25 (b) 4
(i) 5x—7s%+ 13<9x+5

5X-7<5 +13 5 +13 <945

1 1
42xs20 8s82x
4 16
XS4§ 17 <X

16 4
So17 SX<45

9
Prime values =2, 3

(ii)
6x - 13x=-3y -2y

-7x=-5y
X 5
y =7

Theratiois5:7.



~

2x<5-9
X<-2
Since -4 < x < -2, the integers are -4
and -3.
1
(7Y +(4°) -1=1+723
=4x3

27k=3% + 81
33k — 325 = 34
3k=25-4
3k=21
k=7

5 _ 8x+3
2-x 4x*-16 —

5 8x+3
2-x 4(x-2)(x+2)

5 8x+3
2-x 4-2-x)x+2)
5(4)(x+2)+8x+3_2

42 -x)x+2)
5()(x+2)+8x+3=2(4)(2-x)(x+2)
20x+40+8x+3=32-8x?
8x°+28x+11=0

_ =28++/282-4(8)(11)
X=

2(8)

_ -28++432

y=—28£Va32
16

x=-3.05or-0.45 (2d.p.)
2a% - 18b? = 2(a? -9b?)
=2(a-3b)(a+ 3b)
32+ 19%-14=3x-2)(x+ 7)
2C=A+2B

4 12
-4 4

=2

=2

|

1(412
c=31%%)

:(—2262)

(
. (a
(

Answers & Solutions

¢ k=2
)

b) x=10cm?
(c) x=4.5cm

15. AD = CD (equal sides of a rhombus), DE is

a common side, ZADE = ZCDE (Diagonal
BD bisects ZADC)

. AADE and ACDE are congruent (SAS)
2

. (a) —g

b) A(0,5),B(7.5,0)

c) x=7.5

)
.(@ 33.5m

(@ 21.7m

b) 022°

c) 7.06m

(
(
(
(b) 27.1m
(
(
(
(

)
L@ 1+22=(1+1t)?

1+t=+50r-+5(N.A)
t=/5-1=1.24

(b) tan ~BCA :%
/BCA = 63.4349° ~ 63 4°
() /DEB= %(360° — 63.4349°) ~ 148.3°

(£ at centre = 2 X £ at circumference)

.(@) T, =40

T,=33
T,=26
(b) nthterm=47-7n
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Examination Paper 14
1. (@ m=0 (b)
(c) Area ofAABC:%x 11 % 10.5

x=9

AABC =57.75 units?

1
(d) AC= /9 —(- 201 + (-1 -9
AC=15.21 units
e) %x 1521 x h=57.75
h =7.59 units
(f) D=(9,9)

2. @ 29h
p
5

—
O
=
|2

~——h

50 _50_ 40
(©) p-8 p 60
Op-50(p—-8) _ 2

plp-8) 3
3(400) = 2(p* - 8p)
600 =p*-8p
p?—8p — 600 =0 (shown)

(d) p=—8= (—55()12)—4(1)(—600)

_ 82464
2

=28.819 or -20.819

50
© Jg5819_8

=2h24min06s
3. (a) (i) e5°
(iii) 25°
(b) 20.4cm

4, (a) 168
X

o
©

w o

=2.40165h

(i) 65°
(iv) 50°

168
(b) xX+7

168 168
160 _ Too _H
(© X X+7

168(x + 7) — 168x = 2x(x + 7)
168x+ 1176 — 168x = 2x* + 14x
2x*+ 14x-1176=0
X*+7x—588 =0 (shown)
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(d)

x>+ 7x—588=0
x+28)(x—21)=0

x =—28 (reject negative) or x =21
168 168

X+7= 2147 =6

8640 o — 20
“o8 000 < 100% = 8%

(i) $16200

(ii) Total Instalment=5$1713.60 x 60
=5$102816 Interest=$(102816
—91800)=5%11016

100
p=24
Balance = $105000
& (3x12)
Total amount = 105000 (1 +—11020—

=$139468.41
Interest = $ 34468.41

e =
707 % 108000 = $7065.42

(i) 2x+3y+11=0...(1)
2y+5=x...(2)
Sub (2) into (1):
22y +5)+3y+11=0
4y +10+3y+11=0

7y =-21
y=-3
y=-3
x=-1

(i) 2y+4x=1
y=-2x+0.5

Eqn of new line:y=-2x+c...3
Sub (2, 5) into (3):

5=-22)+C
c=9
y=-2x+9



(b)

. 10-0
Gradient of AC="7"¢

5

T4
Equation of AC:
y:—%x+C
Sub (8, 0) into 1:
0=2(8)+C
Cc=10
y=-2x+10...1
7

. 5-0
Gradient of BC=75_-

_ 1

2
Equation of BC:

y=—%x+C
Sub (0, 0):

18
10 17 1M
22 16 9

1
1
18

DE=(10
22

10 8)

1
1
1

36
38
47

10 8
17 1
16 9

The matrix F represents the total sales
of each brand of peanut of shops A, B
and C.
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Answers & Solutions

180
160 —
140+

120
100
80
60
40
20

(i) Maximum value = 160
(i) Whenx=6,y=140

When x = 16, gradient = % =-10.9
(iy $6112 (i) 56.7%

(iy S$75 (i) $2950.60

1575

Examination Paper 15

1.

—_ —
g e

—
QU
~

(a)

0.0006295

4.40x 10°

(i) 450=2x%x32x52
(i) LCM=23x32x5?2
24n=23X3Xn

n=32

n=9

8x10°

2x 107
_ 80x10~7

2x 107
=40
8x10°x 10°
:89
=0.008 kg
=8x 10%kg



_ 90000 % 2.45 X 5
Bank P R T
=3$11025

2.22
12 )'?*°=90000

100

Bank Q =90 000(1 +

=$10555.2293

He should borrow from Bank Q because
he incurs a lower interest.
(@) (i) Greatest possible value of
y _8
x2=(-12=8
(ii) Least possible value of x2 — 2xy + >
=(x—y)?=(-1-2)%=9
—1l <x<4

2
x=-1,0,1,2,3
27
78
34
27
78
34

= (48 x 27 + 4 x 78 + 40 x 34)
= (2968)
.. Total cost = $2968

Bearings are always measured
clockwise from the North.

335°

155°

AB = EF = 8.3 cm (given)
/ABC = £EFD =75° (given)
BC=FD =16 cm (given)

.. ACAB = ADEF (SAS)

A+B=

(48 4 40)

A,\,\
L oz

(b) x=16,y =30 (isos. A)
(@) 3x+6y=28x

6y =5x

Y_5

X 6

(3a)? = (5)>+ 12ab - 20b
=Ba+5)(3a—-5)+4b(3a-5)
=(Ba-5)3a+5+4b)

®
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10.

11.

12.

13.

14.
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2 U+ 2us
(c) v?= Y
_81+18s
25= —
—52
5—59
(@) cos ZPRS =-cos ZPRQ
cos PRS=-4
a
(b) Let the foot of the perpendicular
fromPtoQRbeT.
Using Pythagoras' Theorem:
PT=+a*- 42
—Va=16
sin /PQR = —V"za‘m
(@) 74%=80%+ 39%-2(80)(39) cos ZLBAC
_ 80%+39*—742
cos LBAC_—2(80)(39)
/BAC=66.9°
(b) Area of ABC = % x 80 X 39 X sin 67
Area of ABC = 1440 m?
- H
(c) tan4= 30
H=80tan4
=5.5941
=559m
(@) $315
(b) 100!2 —X!

3x + 5y 28550....(1)
4x+3y=70...(2)

(1) X 3:9x + 15y = 256.50 —— (3)
(2) X 5:20x + 15y = 350 —— (4)
(4)-(3):11x=93.50
x=5%8.50,y =512
/0YT=90°TY=10,£0MY =90°
tan LTOYz%

/TOY =68.199°

MY _ in 68.199°

XY =2(4 sin 68.199°)
XY=743cm



15. (a)

16. (a)

17.

=0.85840

=0.858 cm?

D (m, 4)

Gradient of line BD = %
4-0_2

m-3 3

2m—-6=12

m=9

Line AB:y +4x=12
Whenx=0,y=12=>A(0,12)
AB =+/327+ 122=+/153 units
Area of AABO :%(3)(12)

%(d)(\h 3):%(3)(12)

The shortest distance is 2.91 units.

(3s.f)

<

279

18.
19.

20.

21.

22.

Answers & Solutions

x=4.700r-1.70

(@ y=x*—6x+4

It is the minimum point. The
coefficient of x? is positive.
Acceleration = gradient of speed—
time graph

Acceleration = 1 m/s?

Distance = area under speed—time
graph

:%(10 +18)(8)=112m

Average speed = % = 6% m/s

At t = 24s, total distance travelled by
lorry

=112+%(8+18)(6)=190m

Total distance travelled by car
=0.5%x(24-8)xv=190

8v =190

v= 23% m/s or 23.75

(@) 39.5h
(b) 46-315=145h

39
() S0

Price of 1 gallon in Singapore (in S$)
=2.87 x3.785

=10.86295

Price of 1 gallon in Los Angeles (in S$)
=8.57x%x1.39

=11.9123

Petrol is cheaper in Singapore.
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Examination Paper 16 3. (@) () 5units— 90 litres

3 units — 54 litres of orange juice
1. (@ x—2)3x+2)=3

32+ 2x—6x—7=0
Bx=7)x+1)=0

_7

X—g,—1

1-x _ 1-2x
3x+2) 4-x?
1-x _1-2x

3x+2) 4-x?

1—x + 1-—2x
3x+2) (x+2)(x—2)
(1=x) x=2)+3(1-2x)

3x+2)(x—2)
X—2—-X*+2x+3—6x
3x+2)(x—2)

—x*=3x-1
3x+2)(x—2)

—(-4) + VAP = A()(=b7)

(i) x= 5

x=4£V16+4b?
2
X = 4+ 2\/4+b?
2
x=2++4+b2
(i) 2+V4+b2=a++8

a=2
b=2,-2(rej)

_a
3

w|N

a=2b

Sub a = 2b:

2a*—3b?

3a%-2b?

_ 2(2b)*-3b?
3(2b)? — 2b?

_ 8b2—3b?
12b% - 2b?
1

2
%(3x—5)(4x+ 5)
-_31
X= oY 3,5cm

$2314
8.5 cm?

2 units — 36 litres of papaya
juice
(ii) 10 units — 750 ml
1 unit —» 75 ml
2 units —» 150 ml
(iii) 120% — $0.90
100% — $0.75
(iv) 112% — $0.84

Percentage profit = 09-084

0.9
~6.67%

75 -
(i) 100><1980 $1485

| = PRT
100

_1485x18x%x2
100

=$534.60
(i) $1485 + $534.60 = $2019.60

2019.60
24

=$84.15
(i) $2019.60 + $495 = $2514.60
BD=+306=17.5cm
AD =+/187 + 306 — 2(18)(17.49) cos 75
AD=21.61

_306— 18221612
cos LBAD === e at61)

/BAD = cos'0.6234
/BAD =514°

Area of ABCD = %(9)(1 5)=67.5 cm?

Area of AABD = %(1 8)(+/306) sin 75°

=152.07 cm?

Area ABCD =219.57 = 220 cm?

(i) Z£BFC= ZEFD (vert opp £5s)
ZCBF = ZDEF (alt. 2 s)

— ADEF is similar to ACBF (AAA).
(shown)



iy BF _ BC
W) Er =%
4 _ BC
2 3
BC=6cm
(lll) Area of AADE — (E)z — (1)2: l
Area of AABC \BC 6 4
(iv) Area of AADE _ 1
Area of AABC 4
1__ 120
4 Area of AABC
Area of AABC =480 cm?
Area of BCED =480 - 120
=360 cm?
N Vx_ 216
W v,=729
I _ 2
173
A 9
) Zr=7
A =2 x 800 = 1800 cm?
v 4
(iii) Costto paintX _ 4
CosttopaintY ~ 9
Cost to paint X _ 4
15.90 9
Cost to paint X = % x 15.90=$7.07
Volume of candle = vol of cylinder +
vol of cone
m(1.5)2(10) + %77(1 5)%(2)
~75.4cm?
(i) 18cmx12cm x6Ccm
(i) Vol of rectangular box
=18%x12x6=1296
% of empty space in box
_ 1296 — (75.398)(12) 0
156 X 100%
=30.2%
Total internal surface area of a box
=2(18%x6)+2(12x6)+2(18 X 12)
=792 cm?
P=26
x=0.363+0.050r=1.761+0.05
m=-3.75+0.05
(i) x=0.127 £0.05 or=~2.296 + 0.05
281

Answers & Solutions

Examination Paper 17

1.

22%x33x 11

The powers of the prime bases are
not multiples of 3.

(@) 0.021

(b) 188%%

(@) 6

(b) 1.2x107
5x*—80=5(x*—16)
=5(x*+4)(x* - 4)
=5(x*+4)(x+2) (x - 2)
14 <3x+2

12 <3x

4<x

3x+2<21

3x<19

x<12

3
4<x<
(@) Since (36 —9) =27 is not divisible by 4

oris not a multiple of 4, 36 is not a term
(b) 19" term =9 +4(19) =85

(a)

(a)

19

a) 35%4‘09 % 100 = 3.1578947 X 10°

~ 3158 million
(b) $6013.19

R

s
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(b)

(0

10. (a)

4 2Kk _ (4 -
(0 Ok)_(O Oﬁ
2k=-8
k=-4

_(2 1
CD—(O !

2x 0
0 6

[ x -1
DC= 0 2

2x x—=13
0 6
CD=DC

2x 0
06

0=x-3
x=3
sin ZCAD _ sin 60

3 8
sin LCAD = 0.32475

/CAD =18.950

/CAD =19.0°

Bearing of D from A =40° + 70° + 18.95°
Bearing of D from A = 128.95°

Bearing of D from A= 129.0°

x -1
0 2

o 3

2x x—3
0 6

2.96 by 7
10 (d) o
y:%x—6

; _q-(-6) _g+6
GradlentofAB—_2_4 6
q+6 _1
-6 2
2(qg+6)=-6
2g+12=-6
q=-9

Length of AB=+/[4 + 2]> + [-6 + 9]?
Length of AB =+/45/6.71 units
SGDS$772

_ R yn
A_P(1+100)

_ 8/4 4x10
20000=P (1 + 100)
20000
(1 +%)40
P =$9058 (nearest dollar)

P=

282

14. (a)
(b)
15. (a)

16. (a)

17. (a)

18. (a)

G

,\A
a o

(i) 6.25cm
280 days

; 5
| _——
0 -3
_12
5

12
13

OB=+/122+162=20cm
OM =+/OB? — BM? =+/400 — 128
=16.5cm

(&
360

=76.34-33.93

=42.41 cm?

(i) 2cm

(i) (2m(2) x 4) + (8 x 4)
=(16m+32) cm

(ii) 62.5cm?

xnx92)—(&

260 XX 62)

: _11
iy x= 130r—1
(i)

(ii) W
1234561738910111213

2
63

7 2

1 8 m/s

1.25 m/s?

10 seconds
1000 m



Examination Paper 18

1.

(a)
(b)
(0
(d)

(e)

_7-(=3)_
m=-"—>—r= 2

D=(2,7)

Area of AABCD =4 x 10 = 40 units?
DB =42 -3)7+ (7 —(-3))

= 10.05 units

gradient of DB = 72%(‘33) =-10

y=-10x+c

Subin B(3, -3)

-3=-10(3)+c¢

c=27

y=-10x+ 27

E=(-2,-3)

AB =+/157 — 9 (Pythagoras' Theorem)
AB=12cm

o)
VA=125cm

JBVC = cos 125741252 -9 _ 45 0
BVC = cos 125 x 125

- M
tan LVBD = M

/VBD = tan™ %: 53.1°
2
(i) +yx-y)
=x? —y2
=(-22-0
=4
(i) 35-4p>1
—4p > -34
p<85
Largest primeno.p=7
i) m=11

(il 0x10)+ (Ix )+ X7+ B3x3)+@xm) +(5x3) +(6x8)
33+m

=3

88 +4m _ 3

33+m

m=11

G

,\,\
a o

—
Q
-

Answers & Solutions

(i) 11 +m=21
m=10

i) 123454321, 25

i) 81

i) n?

i) 61and85

i) n?+(n+1)?

i) N>+ (n+1)2=2n>+2n+1
Even number + 1
Therefore odd number.

9.33

(i) 144

(i) 744

5.93

766

(i) Bearing of M from K =050° + 065°

Bearing of M from K=115°
(i) sierl\g5° - sir(1)§0°
JM =0.7098
IJM=0.710 km
(iii) LM?>=1.32+0.62—2(1.3)
(0.6) cos (180° — 65°)
LM =1.645
LM =1.65km

(i) Area of KLM

= %(1 .3)(0.6) sin(180° — 65°)

Area of KLM = 0.3534
Area of KLM = 0.353 km?

(ii) %x 1.645 x h = 0.3534

h=0.4296

=0.430 km

04
tan 6= 13

Angle of depression 6 =17.10°
Angle of depression 6 =17.1°
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7.8%x10°
T =78X 10712

90 x 1000
3600

=25m/s
3D+4P=13...(1)

4D+ 3P=15...(2)

(1) x4:12D+16P =52 ...(3)
(2)x3:12D+9P =45 ...(4)
3)-@@7P=7

1P=1

Substitute 1P =1 into (1):
3D+4(1)=13

3D=9

1D=3

a=-1.125b=-3

Correct scale + label axes

m/s

Correct points plotted
Correct shape of graph

j

G,

50005 1

(©) x*-3x2+1=0

xX3=3x+x—-1=x-2
Draw y =x -2
No. of solutions = 3

(d) y=-10£0.2,-3.0+0.2

(e

)

Draw tangent correctly at x=1.5

Calculate gradient from two points
on tangentm=-1.45t0-0.9

284

At A, x=5.

Substitute x = 5 into the equation

y=-x+9:
y=-54+9=4

Ans: A(5, 4)

At B, x=2.

Substitute x =2 into the
equationy =—-x+9:
y=-24+9=7

Ans: B(2,7)

(iii) AtC,y=0.

Substitute x = 0 into the equation

y=-x+9:

y=-0+4+9=9

Ans: C(0,9)
AB=+(5-27+(4-7)

AB =+(3)2 + (=3)2=+/18 = 4.24 units

Area of the trapezium ABST

X (AT + BS) x TS

Examination Paper 19

1.
2.

(@) 1.5336x 10* (b) 852km/h
2 bz
m=oTc
2
gc=t
b2
c= —F



(a) Difference =14 - (-4) =18°C
(b) (i) No.of hours between 0900 and
1500=6
No. of hours between 0900 and
1300=4
6h—18°
4h—12°
Temperature at 1300
=-4°+12°=8°C
(ii) Difference in temperature = 16.5°
3> 1h
16.5°—5.5h
Time =0900 + 5 h 30 min = 1430

. The new students from 2009 to 2014 are

not shown. Student intake from 2009 to
2014 could be very low, hence it may not
show an overall increasing trend from
2005 to 2015.
(@) Whenx=4andy=0,

4 0

ht =1

h=4

When x=0and y =-6,

R

=-6

L. 0-(-6) _6_3

(b) Gradient = 10 —4°2
(a) A(0,4),B(10,0)
(b) 8 units

() y=—%x—%or5y=—2x—9

(@ 1-2x<5+x
2x<4+x

-3x<4

. 4
X2-73

and 5+x<13
xX<8

1
x2—13
1+ 8
137 =x<

(i) 1%

8.

10.

11.

12.

13.

285

Answers & Solutions

6a‘c  12c3d?  6a*c _ 30a8b™

4bd® T 30a%b™ — ab’d® X 12¢3d>
_ 15a7b*
=" 4d

(@ x=2

(b) p=-7%

PC = AC (sides of square ACPQ)

BC = RC (sides of square BCRS)

ZPCA = ZBCR=90° (£s of square)

ZPCB= Z/ACB+ 90°

ZACR = ZACB +90°

— LPCB = ZACR

.ABPC=ARAC (SAS)

(@ x*(x-3)-4(x-3)
=(x-3)(x*-4)
=Kx-3)x+2)(x-2)

(b) 2x-1)(x+10)

(c) 3a*>-12b%>-4ac-8bc
=3(a*-4b? - 4c(a+2b)
=3(a+2b) (a-2b) -4c(a+2b)

=(a+ 2b)(3a-6b - 4c)

o__AD
(@) cos 35 =27

AD =42.7 cos 35°

AD=35.0cm
(b) AE=42.7 sin35°=24.5cm
BC AD 35

tan LBECzﬁz BE = 16.1 + 245
Z/BEC=40.75°
ZAED =180° - 90° - 35° = 55° (£ sum
of A)
ZDEC=55°-40.75°=14.25°

(@) Using Pythagoras'Theorem,
BC=+417-402=9cm

(b) sin LABD = sin ZCBD

_AD
~ BE
_40
4
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16. (

Q
—

—
a)
—

17. (a

~

18. (a)

Using Pythagoras’' Theorem:
AD =+/30+40°=50cm

DB - 4124502-21> 187
cos = 2@1(0) <205

190°

286°

058°

ye(2x-1)
y=k(2x-1)
Whenx=3,y=y.:
y, = k(6-1) =5k
Whenx=8,y=y.:
y,=k(16-1) = 15k
Y,—y,=15k-5k=5

_5 _1
—k=77=5

.'.y:%(Zx— 1)

Wheny=7:

7 =%(2x— 1)

14=2x-1

15=2x

sox=7.5

76° (b) 104°
14° d) 76°
OP=128"+442=5215cm

PQ=5.215-2.8=241cm

2.8
tan ZAPO = 24

ZAPO=3247

ZAPB=2(32.47) =~ 64.9
Rearranging:

(x=2),(x=1),x=-1), x+2),x+3),
(x+5),(x+8)

Mode =x-1

Median =x+ 2
xX-N+Kx+2)=17

x=8

286

19.

20.

21.

(b) 6,7,7,10,11,13,16
Lower quartile =7
Upper quartile =13
Interquartilerange=13-7=6
(c) P(selecting a number that is between
7 and 14)
=P(10,11,13)
3

—7
(@) &= (x:xisanatural number,
0<x<12)=(1,2,3,4,5,6,7,8,9,10,11)
B = (x:xisaprime number that is
smaller than 5) = (2, 3)

A=(3x+7<10)=(x<9)

=(’II2I3I4I 5I6I7l8)

91011

(c) All the possible subsets of B
=(2),(3),(2,3)
(d) AnB'=(1,4,5,6,7,8)

5 X

@ DD X+
_5-x(x=1)
X+ Mx-1)
__5-x’+x
x+Mx-1)

(b) 2(9x*-12x+4)-3x*+3x+4
=15x2-21x+ 12

Cake A: $31.80/750 g = $0.0424/g

Cake B: $43.80/1250 g = $0.03504/g

Cake B is better value for money as it is

cheaper by $0.0073/g



Examination Paper 20

1.

(a)

(b)

C=( 0.45 0.65 0.70 )

0.22 0.40 0.25

AC=(1 1)(0.45 0.65 0.70)
022 040 0.25

=(0.45+0.22 0.65 + 0.40 0.70 + 0.25)
=(0.67 1.05 0.95)

Total cost for each type of noodles.

/ Total cost of each bowl of different
types of noodles.

300
180
240
0.45 0.65 0.70 |(300\ 1420
=(o.22 0.40 0.25) 180 =(198)
240

Cost of ingredients and labour
respectively for all types of noodles
sold in one day.

(i) 50°

(i) 100°

(iii) 65°

(iv) 40°

2.30

SSS, SAS, ASA, AAS, RHS

(x + 10) km/h
20 90

(i) (T+x+1o)h
180

(i1 (x+10)h

90 90 180
(5 +x+10) -6 10) =50

x+10/~ 60
90x + 900 + 90x 180x 3
x+10)  ~ KX+ 10) ~ 10
900x 3
X2+ 10x ~ 10

3x*+30x-9000=0
x*+10x-3000=0

287

Answers & Solutions

(x-50)(x+60)=0
x =50, -60 (rejected)

. 180
) (50410/h=3h
.. (90 90
(ii) (§+ 50+10)h =33h
180 km
Average speed = “33h
=54.5km/h
3.2
352.4 cm?
5.38cm
% = 3.6months
(i) +/5.0x10*+5.0x%x 10°
=+/10%
=316.22m
=316 m
. 3%x3.0x10°
(ii) “50x10¢ = 180 m
() o=2237m
=224 m
10

(ii) Sin9° = 639m

(iii) The length of the platform to
reach the vertex of the pyramid
2~ 1150 m = 1.15 km, which
would be too long for a platform

to be constructed.
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(d)

Cheops
80 zkm
120
x° Tukszan
4 200
Benir
o S8 x=36219
y=180°-80°-36.219°
=63.781°
z 200
sin 63.78 ~ sin 80°
z=182 km

Tukszan is 180 km from Cheops.

5k+3<26

23 _
k<5—

Largest prime number k=3

(i)

3
45

Smallest (3x - 2y)

=3(-4) - 2(8)
=-12-16
=-28

(if)
(iii)

Smallest (x* + y*) =0’ +22=4

Largest (X—;y—) = 42;2 =1

288

7.

(a)
(@
(d)
(e)
(f)

(a)

a=633,b=-5
x=1.6(£0.1)
x=1.9and 8.7 (+0.1)
~5.2 (+0.1)
x=5
W Zf

=27.296

~273 (3 sf)
(i) 28
(iii) 32

13X 100%

=40.7% (3 s.f.)

Mathematics, because the median
mark is 28 marks, which is higher
than the median mark for Science
Weighted Assessment, which is 26
marks.

11
27

The mean will increase by 2 marks.
The range will remain the same.



