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READ THESE INSTRUCTIONS FIRST:
Do not open this question paper until you are told to do so.

Write your name, class and register number in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions.

Give non-exact numerical answers correct to three significant figures, or 1 decimal place in the case
of angles in degrees, unless a different level of accuracy is specified in the question.

The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 80.

Set by: Mr Sim Zhi Wei

This Question Paper consists of 21 printed pages, including the cover page.
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Answer all the questions.

12.7*

J6.25-3257

1 (a) Calculate

Write down the first five digits of your answer.

(b) Write your answer to part (a) correct to 2 significant figures.

2 Find the integer values of x which satisfy —10+x <7 —% <2x-1.
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23x10* +1.2x10° . . ;
3 Calculate S2edliidnal , g1Iving your answer in standard form, correct to 3

(1.4><103)3

significant figures.

4  Simplify 125x°y’ +5xy7z.
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BP-~216

5  Factorise 12xy —18x—10y’ +15y completely.

ANSWEr ..o [2]
6 Solve the equation 2x=3 + x+3 = 4l :
5 4
ANSWEE X s snmmmmpssvswis wanwosvey s smos [2]
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In a sports club, there are 24 boys and 19 girls.
x boys transferred out of the club.

The probability of choosing a boy in the club is now i—; .

Calculate the value of x.
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The stem-and-leaf diagram shows the times, in minutes, taken by some students to
complete a task.

2|10 1 2 6 8
3|2 3 3 7 8
4 13 5 7 8
511 4

Key: 2 | 6 represents 26 minutes
For these times, find

(a) the mean,

ANSWEF wovvmssmsmasusmriamsiayss T 1]
(b) the median,

ABSWEP ......00nxnnsnmmiinsi BoSHRET TR [1]
(c¢) the mode.

ANSWEE .. vovs i sHE SR SRR R (1]
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9  Expand and simplify (3y—4)(2y+5)-3y(y+7).

10

Q

PQORST 1s a pentagon with PT parallel to RS and PQ = QOR.
Angle POR = 130°, angle TPQ = 140° and angle PTS = 65°.

Explain why the quadrilateral PRST is a parallelogram.

FATEIBY 5 55T 555 s msmons s s e Rt B B
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11

Two arcs, of length 4 cm, were constructed using a compass, along O4 and OB at points
C and D respectively.

Two arcs of length 2.8 cm, constructed from points C and D, intersect at point F.
Show that ACOF is congruent to ADOF .

Hence, explain why OF is the angle bisector of ZAOB. [3]
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12 (a) Express 2520 as a product of its prime factors.

(b) The number 2520k is a perfect square.
Find the smallest positive integer value of &.

ARIWEr K= cossncissspmmvis st [1]

(¢) x1s a number between 800 and 1000.
The highest common factor of x and 2520 is 84.
Find the smallest possible value of x.

Answerx= ..........ccoiiiiiiiiiiiii [2]
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13 Inthe figure, ZYXZ is a right-angle. X4 is perpendicular to YZ. XZ=4 cm, XY =3 cm
and YZ=5 cm.

X
4 cm
3cm
zZ A Y
S5cm
(a) Prove that AYXA is similar to AXZA.
Answer
............................................................................................................ [2]
(b)  Calculate the length of ZA.
Answer ZA = ....ccooiiiiiiiiiiii cm [3]
PartnerinLearning
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14 Amy and Bernard saved some money in their bank account.
The ratio of Amy’s savings : Bernard’s savings is 12 : 11.
After spending $120 each to purchase some books, the new ratio of
Amy’s savings : Bernard’s savings is 56 : 51.
Find out how much more money Amy has than Bernard initially.

AMOWEY § snvanonsismmmssapmmss [3]

15 Giventhat p—./q’ +7 =5, express g in terms of p, 7 and s.
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16 Mr Lim invest in a bank which pays 3.5% per annum compound interest, compounded
half-yearly. At the end of 5 years, he received $2025 as interest. Find the original
amount Mr Lim invested. Leave your answer correct to the nearest dollar.

Answer S ... [3]

17 The interior angle of a regular polygon is 132° greater than its exterior angle.
Calculate the number of sides that the polygon has.
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18 A Mass Rapid Transit (MRT) car-train, 138 m long, travels through a tunnel of
length 4.2 km.
The average speed of the MRT car-train is 45 km/h.

(a) Convert 45 km/h into m/s.

(b) Calculate the time taken for the MRT car-train to travel completely through the
tunnel.
Give your answer in minutes and seconds, correct to the nearest second.
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19  Sketch the graph of

(@ y=-2x,
Y a
0 "x
(1]
b) y=2,
X
yir
0 i
(1]
(c) y=3".
Ya
0 "
(1]
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20  Jill decides to buy a birthday cake for his siblings.
The weight of the cakes and the selling prices are shown in the diagram below.

— ]

Cake A Cake B
750g 1.25kg
$31.80 $43.80

Determine which cake size gives better value for money.

Support your answers with calculations. [3]
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21 (a) Solve the equation 2x* +7x-30=0.

(b) Hence, solve the equation Z(y—l)2 +7(y-1)-30=0.
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22 The equation of a straight line /1 is 2y +3x =5 . It intersects the x-axis at 4 and the

y-axis at B.

(a) Write down the coordinates of 4 and of B.

Answer A: (............... Y )
B e emsomsn e ) [2]

(b) Find the length of 4B.
AREWEE sninssnnieaws Dav s S R units [2]

(c)  Another line  is parallel to /1 and passes through the point (4,7).

Find the equation of the line /5.
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23 Simplify each of the following, leaving your answer in positive index form.

(2:c3)f2 )3 X (—‘7.3(3);)[J
4x° y6

(a)

b
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24 (a) Express x* —8x+11 in the form (3c+p)2 +q.

(b) Write down the coordinates of the minimum point of the graph y = x* —8x+11.

(¢) Write down the equation of the line of symmetry of the graph y = x* —8x+11.
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(d) Sketch the graph of y=x" —8x+11 on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the y-axis
and the minimum point on the curve.

YVa

v

3]

End of paper
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Answer all the questions.

In the figure, OADB is a sector of a circle with centre O and radius 9 cm. 40C is a
straight line such that Z/BOC =0.87 rad .

D
B
0.87 rad
A 9 cm 0 C
Calculate
(a) the length of the arc ADB,
Answer ..., cm [2]
(b) the area of segment ADB.
IO s snnaimnassaan s gsows cm? 3]
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2

A rectangular stadium has dimensions 105 m by 68 m. The shaded rectangular area
represents the football field. A running track surrounds the football field.

68 m
xm

T o

105 m

(a) Given that the running track has a uniform width of x m, write down an
expression, in terms of x, for the length and the breadth of the football field.

Answerlengthuis:. ... m

breadthis .....................c... m [2]

(b) The area of the football field is 6713.75 m*. Write down an equation to represent
this information and show that it reduces to 16x* —1384x+1705=0. [2]
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(¢) Solve the equation 16x* —1384x+1705=0.

ANSWEr X = ivvvosviviinis OF coonvaamusesas [3]

(d) Explain why one of the solutions in part (c) need to be rejected.

(e) Hence, find the length of the football field.
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3 B is the base of a building, of height 36 m. Point 4, C and D lie on the horizontal
ground. Point C is due east of B. D is 460 m from B. 4 is 590 m from B on a bearing of
235°. AD =830 mand ZBCD =62°.

N

235°

(a) Find
i) ZABD,
ABSWEE ivssanmomsamssmsin oo [3]
(ii) the bearing of D from C,
ANSWer .......ccoiiiiiiiiiian, [2]
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(iii) the shortest distance from B to AD.

(b) A man walks from 4 towards D and reaches a point P where the angle of elevation
of the top of the building from P is the greatest. Find the angle of elevation of the
top of the building from P.

PartnerinLearning
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(a) Construct a parallelogram WXYZ such that ZY = 6 cm, XY = 3.5 cm and
LWXY =50°.
WX has already been drawn. [2]

(b) Measure and write down the length of the diagonal WY.

PartnerinLearning
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(¢) Construct the perpendicular bisector of WX such that it cuts ¥Z at point M.
Measure and write down the length of ZM.

Answer ...............oiiiiiiin. cm [2]

(d) Construct the angle bisector of ZWXY . (1]

PartnerinLearning
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(a) These are the first four terms in a sequence.

9 -2 -13 -24
(i) Find an expression, in terms of #, for the nth term of the sequence.
ARSWEF v ismarsase [1]
(ii) Find the 57® term of the sequence.
ANSWeF ......ciiiiiiiiiii [2]
(iii) Explain why it is not possible for —55 to be a term in the sequence.
Answer
........................................................................................................... [2]
PartnerinLearning
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(b) The nth term of another sequence is given by 7, = A+ .
198 —4n
Find the least value of n for which 7, > 2.
Answer ... [2]
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In the figure, POS is a straight line. PQ = 6 cm, PR = 10 cm and sin ZRQOS =—;l.

10 cm

P 6 cm 0 S

(a) Find, giving your answer as a fraction in its simplest form,

(i) sin ZPQR ,

(ii) sin ZPRQ .
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(b) The sine of an angle is 0.7254.
Give two possible values for the angle.

ANSWEL sovaunnmmmwss BT s s e smmsanenn [2]
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A, B, C, D and E lie on the circle with centre O.
OB and OD are the radii of the circle.

PF and PG are tangents to the circle.

ZBAF =52° and Z/BDO =29°.

P

Find, giving reasons for your answers,

(a) «DEB,

PartnerinLearning
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(b) ZBCD,

(c) ZODA.

PartnerinLearning
245



BP~248

The graph shows the speed-time graph of a car.

speed (m/s) &

30 f--mmmmmmmmm s

20 +--

e
el

i ' ¥
0 10 20 30 35 P time (7 s)
Find
(a) the acceleration of the car when =5,
R m/s? [2]
(b) the speed of the car when ¢ = 32,
ANSWeF ...oooiiiiiiiiiiiiiiiiiiiian, m/s [2]

PartnerinLearning
246



BP~249

(c) the value of p if the total distance travelled by the car is 885 m,

(d) the average speed of the car for the whole journey.

ARSWRY vioosnsiemsssessssssss m/s [2]
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9 (a) Complete the table of values for y =x+ ¢ -3.
%

Give your answer correct to 1 decimal place. [1]

x| 05 1 1.5 2 3 4 5 6 7
y| 75 3 1.8 | &1 1.7 23 3 3.8

@) Onthiend, drwibegmpiiof y=a4o-3 fr 055297, 3]
2.2

A

-8y
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(¢) Find the range of values of x for which y < 2.2.

ABSWEY cvmuspsespspianesssmums [1]

(d) By drawing a tangent, find the gradient of the graph at the point where x = 4.

Answer ..o, [2]

() The equation x e 1 can be solved by drawing a suitable straight line on the

x
grid.
(i) Find the equation of the straight line. [1]
(i) By drawing this straight line for 2 < x <6, solve the equation x 2 =1.
x
ARSI R = rass [3]

PartnerinLearning
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10  The diagram below shows a solid made from a cone and a hemisphere.

17m h

-
-4

8m

(a) Show that the height, A, of the cone 1s 15 m. [1]

(b) Calculate the total surface area of the solid.

PartnerinLearmning
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(c)  The solid is melted to form geometrically similar solids, to be used as lighting
omaments. The height of the ornament should not exceed 0.1 m. Suggest the
number of such ornaments to be produced.

Show your workings clearly.

height

End of paper

PartnerinLeaming
251



Sec 3E End-of Year Examination 2022 Mathematics P1 (Solutions)

1 |[(a) 142.70 th) 140
2
-104x<7-2
1
X<f11§
7-2 g r-1
2
x=z32
x=4546,728291011
1.23x10%+1.2x10° _ 1.23x10% +12x10*
= = 4824107 0.000048214
3 (1. 4x10°)° 110" Rl
1253'3}‘5 L5 -1, 5=y -1 _ 2.7 -
4 5o =25 " 0T =257,
5 | 129 -18x-10p* +15p =6x(2p-3)-5p (2p -3) = (6x-5p)(2p-3)
o 2x—5+x+3=41_
2 5 4
S(2x-5)+4(x+3)=5(17)
10x-25+4x+12=85
¥=7
7 24-- x _2_1
24+19-x 40
40 (24~ x) =21 (43- 1)
060 - 40x =903-21x
x=3
8a man=i—?-=36.125
| mediane 25 35
8c mode =3
] (3p-4)(2p +5)-3p (p+T)=6p* +15p =8 ~20-3p* =21y =3p* -14y-20

PartnerinLearning
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BP~256

(base angle of an isosceles tnangle)= 25°

10 . pp - 180°-130°
T o e S
La
STPR=140°-25°=1135"
£ TPR=65°+115(suta of inferior angles, /I lines) =180°

ZPTS
Therefore, PRST 15 a paralle logram .

5 0C=0D=4cmigiven)

11
S CF=DF =28cm(grven)
& OF {common length)
Hence, ACOF = ADOF (553), £ COF. = . DOF |, there fore OF bisects £AOR
126 | 2520= %3 %5x7
12b {70
12¢ | 34x11=924
Let £ZAZX be x.
g L¥EA=

13a
LEZXA=90"~x
A 2¥XA=rX724= 3

A LVAX = £ FAZ =090¢
AYXA 15 smcior to AA7A sivee two pans of conesponding angles are equal

13h [LetAFbey

A

9(5-p)" =16[3*-p*

Bl

\
! -

29y -90p +81=0 =

5 <SRN0 -4@)E) |
2(25) |
ZA=5-18=32cm
14 AB 12x-120 =36y
12x:11x 11x-120 =51y
-$120:-$120 132x-1320 =616y - (1)
56y :51y 13221440 =612y ~(2)
| Solving (1) & (2), x=150andy =730
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15 PG +r=s
g +r=p-s
q +I‘:(p*3‘):
q:%}(pfs)zfr
L [3.5] =
Pl1+~22| _p=$2025
100
= 2025 $10689
Gl
1+—2— *
100
17 —2)x180° o
(A 2)XIBF_360° 155
n n
(n—-2)x180=360+132n
n=15
18a | 12.5m/s
155 4'2km+138m:4200m+138m:347,045:5min47s
12.5m/s 12.5m/s
19 |(a) | (b) ()
s - } . ; ;
| /|
i J |
3.80
20 Cake A: Ll $0.0424/ g ; Cake B: el L $0.03504/ g
350g 1250g

Cake B is better value for money as it is cheaper by $0.0073/g

PartnerinLearning
255

BP =257



21(a) | 2x°+7x-30=0
(2x-5)(x+6)=0
x=25 or x=-6
21(b) | y=35 or y=-5
2 | 2 Y 1Y ,
22 | (a) Al1=.0| . B|0.2— (b) 1==01| 4| 0-2—=| ~3.00units
3 2 3 )
22(c) | 2y=-3x+5
3 1 . . 3
y=—-=x+2— -> Gradientof line b= —=
2 2 2
Since line 1> : y=—%x+c passes through (4. 7). 7:—%(4)+c 2> ¢c=13
Hence, equation of line £ : y:—%x+13
_23\3 40 5
23a (23‘53}’ )x(—2x .V) :8x"yi ><1:2x:1
4x°y* 4x7y° y?
1
2713 3 ) w2 P , 2p°
23]) —_— q'8 o = | — 5 2 “ = x2 = -
( 6] {27J < epq 3 Pq 37
24a q ) 8 2 8
x”—8x+]l=x'—8x+(~2—] —[-—j +11=(x-4) -5
24b (4,-5)
24c | x=4
24d |
[\
\ 5 7 o
/
\_/
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Sec 3E End-of Year Examination_2022 Mathematics P2 (Solutions)

la- | 9(7-027)=204cm
| 5(8)"(r-087)- 2(0)(3)sin(r-037) =61 Gen
2a | Length: 105 - 2x : Breadth: 68 — 2x
iy (105-2x) (68— 2x)= 6713 75
7140-210x -136x+4x* =6713.75
2c _ a s ve—
= (-1384) 2 J(-1384) -4 (16){1705)
2(16)
_ 13843 IR06336 | o oo o5
32
2d x represents the wadth of the rurung track, hence it cannot be longer than the
breadth of the stadium which is 62 m.
105-2(1.25]=102.5
3a(i) 8307 = 590 +460° -2(590)(460) ces £ABD
590% +460° ~ 830°
cos LABD =
w08 LABD = (500 (4e0)
LABD =103 %
Ja(i) | 360°-90°—Fle =208
3a(iii) %;:833] = 1 (990)(460)sm103.77°
317580996 = 318m
kL 36
a8 = 217 589996
g 64670 =6.5°
da Comectangle 50°: Conect parallelogram
4 [d6cm (acceptddcmin 48 cm)
d¢ | Correct perpendicular bisector ; 5.2 cm {accept 5.0 cr to 5.4 cro)
4d Correct angle bisector

PartnerinLearning
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Sa(i) | 20-11l»n
Salid | 20-11(57)=-607
Sa(aD | 20-1n= 55
9
n =6i'—i—(not a positive mteger)
Sh 3n+l
198—4dn
n >359001
Leastn = 36 PO
ba) | 5
Ba(iD 6 _ 1D -
snZPRQ sinZPOR
6 10
sin £ PRQ [_ﬂ]
7
sing PRO=—— =
[\E )
oh 46.5° or 133.5°
Ta | BOD=180°-29°-9°=122°
ZDEB = % {angle atcentre =2 % angle at circuraference) =61°
Th 180°-61° (sum of angles m opposite segments) = 119°
To | ZDAP=180°-52°-61°=67°
Z00A =907 67 tange nt perpendicular to radius) = 23°
20-0
8 —— =4 mlz
° lio-o
5-20 30-20
8b = 2> 5=28
72-20 35-20
8 P ' e :
; 5(10)(20)+20(2U—m)+%(20+30)(15]=675

885~ 675=210
.;-(p ~35){30)=210 > p=49

PartnerinLearning
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| 885
| 22==18.1 m/s !
8‘], 49

9 (@ 47

(c) 1.3 <x<3.9 (accept +0.2)

(d) 0.688(3s.f)
(accept answer 0.650 - 0.710)

(e) .r~-5—:1
X

@0 2x=d=xide3
X

y=2x-4

(ii)  Draw graph of 2x—4 in the
domain 2<x<6 ; x=2.8

0a | 5748 =17
n=17-§
h=15(shown)

10b 1(8)(17)+%(4)7r(8): ~ 829
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10c

{Accept also 1f students assurne vol of solid 1s ¥ and vol of ornament wouldbe — )
n

R 207763994
Let height of omarent be i and n be the rraber of ornarments.

Since sohds are geomemcallysimilar,
20??.63994)

( £ NL
23] " 207763994

2 3
Sinos b <0.1m, & >[§_*1'] s > 12167000

We could poducs 12500000 omarments. (Accept any ans more than 12167000)

PartnerinLearning
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