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Mathematical Formulae

Compound interest

Total amount = P 1+—r—]
100

Mensuration

Curved surface area of a cone = 77!

Surface area of a sphere = 4 zr 2

1
Volume of acone= —7zr 2 4

Area of triangle ABC = %‘-ab sinC
Arc length = r&., where @ is in radians
1, . .
Sector area =§ r°@, where @ is in radians

Trigonometry

a b _ ¢
sinA  sinB sinC

a’®=b*+c¢?-2bccos A
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Answer all questions.

i {a) J8.64

Evaluate , giving your answer correct to 2 significant figures. -
23(7.28-9.15) gvingy 9 9

Answer (a) (2]
(b) Write the following in order of size, starting with the smallest.
. 1
35% 3 0.35 33
5
Answer (b) , , . 2]
2. a 2
@ simplify {4 °
P 1255
Answer (a) [1]

{b) Given that @’ xa ++Ja = a*, find the value of k .

Answer (b) (1]
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3. (a) Factorisefully 24ax— y +8yx—3a.

Answer (a) (2]
(b) Simplify (2a—1)* ~9a>.
Answer (b) (2]
(c) Express as a single fraction in its simplest form
x—7 7
2x* =5x+3 1-x
Answer (c) [2]

(d)
Given that % =37r\[E , express ¢ interms of z,k ands.
t

Answer (d) [2]
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-

4
Solve the equation ——+

5 =9, giving your answers correct to two decimal places.

x-1 x-
Answer (3]
" (i ooy Jesds 1)
Given P= , Q= and S= 1}, find
0 0 0 2 0 3

(a) p?,

Answer (a) [1]
(b) PQ,

Answer (b) [1]

(c) the matrix R such that 2P - R = Q,

Answer (c) (2]
(d) the value of x given that PS is the zero matrix.
Answer (d) {11
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6. (a) 8x+1_ 1-2x

Solve the inequality 11> P 2

Answer (a) 2]
(b) Write down the greatest and least integers which satisfy 11 > Sx+1 2 1—42)6 .

Answer (b) Greatest= Least= [2]

7. The diagram below shows the graph of y= px® +qgx+r.

Find the values
(@ P,

Answer (a) [1]
(b) g,

Answer (b) (1]
(c) r.

Answer (c} 1]
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8. Madam Ainiis a well-known pineapple tarts baker. She wants to sell her pineapple tarts during the
Hari Raya season in the school canteen. The fixed costs are $210. The cost for making each
pineapple tart is $0.50. She wants to sell thern at $1.20 each.

(a) Calculate the number of pineapple tarts that need to be made and sold in order to break
even,
Answer (a) (2]
(b) () Find the difference between her expenses and her income if 400 pineapple tarts were
made.
Answer ()(i)) % (1}

(ii} Hence, state if it is a loss or a profit for Madam Siti to make 400 pineapple tarts.

Answer  (b)(ii) (1]
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9. John wants to save $1000 in a bank for two years. He has two banks to consider, namely PowDow
Bank and Bibi Bank.

(a) Calculate how much savings John has at the end of 2 years if he were to save at PowDow
Bankthat pays 5% simple interest per annum, and at Bibi Bank that pays 8% per annum
compounded quarterly.

Answer (a) PowDow Bank = §

Bibi Bank =$ [3]

(b) Explain which is a better bank for John to save his $1000.

Answer (b) (1]

10. (a) Given the line 2y —5x—~12 =0, find the equation of anether straight line passing through
the point (2, 9) and having the same gradient as 2y —5x—12=0.

Answer (a) 2]

(b) If the distance between the points A(p, 2) and B(2, p) is+/32 |, find the possible values of p.

Answer (b) [2]
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11. Mr Tan bought an ELKO handbag for S$450. Six months later, he sold it for a profit of 250%.

Find
(a) the selling price in Singapore dollars,
Answer (a) $ (1]
(b) the distance Mr Tan travelled to sell the handbag if it took him 2 hours 17 minutes at an
average speed of 80 km/h,
Answer (b) km !
(c) the profit earned in nearest US dollars if Mr Tan exchanged the profit earned in Singapore

dollars using the exchange rate of US$1 = S$1.26.

Answer (c) Uss (1]

42, In the triangle ABC, angle ABC=90°and BCis produced to Dand sin6 =% .

Calculate ) A
6
(a) cos(180° —6), B C D
Answer (a) (1]
(b)  sinZDCA,
Answer (b) i1

{c) the perpendicular distance from Bto AC, given that AC=5 cm.

Answer (c) (2]
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13. Aroad is represented by a length of 4.6 cm on map 4 and 5.75 cm on map B.
Map A has a scale of 2 : x while map B has a scale of 1: y.
(a) Find x:y.

Answer (a)

2]
(b)

Hence, calculate the actual area covered by the road in km* which is represented by
7.2cm? onmap A if y=125 000.

Answer (b)

(2]

14.  MrsKoh bought two geometrically similar cylinder shaped toy containers for her daughters.
The smaller model has a height of 6 cm while the larger mode! has a height of 10 cm.
Find
(a) thezsurface area of the smaller model given that the surface area of the larger model is 80
cm®, :
Answer (a) cm 2 2]
(b) the mass of the larger modet given that the smaller model has a mass of 540 g.
Answer (b) g [2]
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15. A, B8] C are three points on level ground and AB=BC. The bearing of B from A is 065°and the
bearing of Cfrom Ais 120°.

Find North
B
A
C

(a) the bearing of A from B,

Answer (a) ° (1
(b) ZABC,

Answer (b))~ : ° [1]
(c) the bearing of A from C,

Answer (c) © 1]
(d) the area of the triangle ABC if AB=10 cm.

Answer (d) cm? [1]

End of Paper 1
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Mathematical Formulae

Compound interest

Total amount= P 1+ L
100

Mensuration
Curved surface area of a cone = 77l

Surface area of a sphere = 4 zr ?

1
Volume of a cone = g wrih

1 )
Area of triangle ABC = Eab sinC
Arc length =r@, where @ is in radians

1, .. .
Sector area =E r’@, where @ is in radians

Trigonometry

a b ¢
sinA sinB smmC

a’ =b%+c?-2bccos A
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Answer all questions.

1. (a) 2 —2) (2]
Simplity X~ 20, Xx=2)"
X +x-2 x—1
(b) Given the mean of 10, 2x, 2y, 15 and 30 is 25. Find the mean of 3x and 3y . 2]
(©)  Solve 4™ x16=2(8""). 2]
(d) . : 1 : 2]
yis directly proportional to —-. xis decreased by 10%. Find the percentage
X
increasein y.
(e) Raisin buns are sold in packs of 24. Kaya buns are sold in packs of 150. (2]
Meimei buys the same number of raisin and kaya buns. Find the [east number
of packsof kaya buns that Meimei could have bought.
2 (a) e={x: xisanintegersuchthat 1< x <15}
A={ x: xis an integer divisible by 2}
B={ x: xis afactor of 24}
(iy Draw a Venn Diagram to illustrate this information. 11
(i) List the elements contained in the set A'UB. [1]
(iii) Write down n(4nB)'. (1]
(b) For the given diagram below, shade the region representing (AuB)NC'. (1]
£ A B
c
(c) For the given diagram below, express in set notation the set represented by the

shaded area in terms of A, Band C.

[1]
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3. Arice supplier sells four types of rice to three supermarkets every month.

Number of kg per delivery
Type of rice White Brown Red Glutinous
Name of
Supermarket
NTUC 30 12 12 18
Cold Storage 25 15 - 16 14
Giant 28 10 12 24

The cost per kilogram for white rice is $5.50, brown rice is $7.00, red rice is $7.80, and
glutinous rice is $4.30.

(a) Write down two matrices such that the elements of their product under matrix
multiplication will give the total cost price of the rice delivered to each different
supermarket in a month.

Hence, evaluate this total cost.
(b) 1)
30 12 12 18 )
fP=[25 15 16 14 |and Q= a evaluate PQ.
28 10 12 24
Describe what is represented by the elements of PQ.
(c) The rice supplier intends to make a profit of 5% from NTUC, 8% from Cold

Storage and 3% from Giant. Form two matrices such that the product will give
the new selling price to each different supermarket.

(3]

(2]

(2]

HGYV Sec 3E Mathematics EOY Examination Paper 2 2014



Great Singapore SALE !

Hire Purchase is available !
20% Down Payment
36 monthly instalments Only!!

Mrs Tan decided to buy a kitchen cabinet set that was priced at $2400 by hire purchase.
She paid a 20% deposit and the rest by 36 monthly instaiments. If she paid $2745.60
altogether, calculate

(a) the monthly instalment, 2]
(b) the interest she paid, (1]
(c) the interest rate per annum that was charged, (2]

(d) the percentage of money she would have saved by paying cash given that if [2]
she had bought the kitchen cabinet set by paying cash, a discount of 10%
would have been given. Give your answer correct to the nearest percent.

5. The diagram shows PQORas a triangular field on horizontal ground. Fis the top of a vertical flagpole
FP. PQ =48 m, PR=30 mand ZPRQ = 60°. The angle of elevation of the top of the pole from Qis

20°.

(a) Calculate
() the height of the flagpole, 2]
(i) Z£PQOR, 2]
(iti) the area of the field POR. [2]

(b) Tod walks from R towards @ until he reaches a point M where PMis minimum. [2]
Find the distance of PM.

(c) Calculate the greatest angle of elevation of the top of the pole when viewed (2]
from any point on QR.
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6.  PQRSis a quadrilateral with OPparaliel to RS. PRand gSmeet at X. RX=4 cm and PX= 6 cm.

Q
(a) Prove that APXQis similar to ARXS. [3]
(b) If 0S= 20 cm, find the length of OX. [2]
{c) Eing Area of triangle OXR , 12
Area of triangle PXS
d -
(d) Fing AArea of triangle PXQ (1]

Area of triangle RXS

7. A special water container is made by joining together a cylinder of radius 6 m and a cone with a
base radius of 6 m as shown in the diagram below. The height of the cylinder is 3m. The point O is
the centre of the base of the cone.

Calculate

(a) the volume of the ceylinder, [2]

(b) the height of the cone if the total volume of the water container is 600 m?, (2]

(c) the radius of the water surface if water is poured into the container to a height [2]
of 5m,

(d) thevolume of the empty space of the container above the liquid. [2]
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8. The circle EDCTBhascentreQ. AC and AB are tangents to the circle. COFEand BFD are straight
lines. ZDEC = 60°and £ZBAC = 56°.

(a) Prove that AACO iscongruent to AABO. [3]

(b) Find with geometrical reasons,

-. (i) Obtuse ZBOC, (1]
(i) ZBDC, f1]
(iii) ZOFD, 1]
(iv) ~«CTB, ) (2]

T (V) ZECD. _ . - (1]

9. The diagram shows two circles, with centresP and Q, touching each other at C. The radius of circle,
with centreP is 5 cm and the radius of circle with centreQ is 3 cm. XY is a straight wall that the two
circles touched at point A and B respectively.

X
Calculate
n
B
Y
(a) the length of AB, 2]
(b) the angle ZBPCin radians, (2]
(c} the perimeter of the shaded region, 2]
(d) the area of the shaded region. [2]

HGV Sec 3E Mathematics EOY Examination Paper 2 2014 7



10. Hiliy Condominium has a swimming pool that holds 36 tonnes of water. The water needs to be
pumped out totally for cleaning every six months.

(a) If “Pipa” pump is used, it can pump out x tonnes of water per minute. (1]
Write down an expression, in terms of x, for the number of minutes it takes to
empty the swimming pool.

(b) However, if “Gini” pump is used:; it can pump out 4tonnes more of water per f1]
minute. :
Write down an expression, in terms of x, for the number of minutes it takes to
empty the swimming pool.

(c) It takes 2 minutes longer to empty the swimming pool using “Pipa” pump than  [3]
“Gini” pump.
Write down an equation in xand show that it reduces to
x*+4x-72=0.
(d) Solve the equation x* +4x~72 =0. (2]
() . _ Find the time taken, in minutes and seconds, correct to the nearest . [1]

seconds, to emply the swimming pool using “Gini” pump.

End of Paper 2
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!Answer all questions.

1.

(a) Jge4
Evaluate ~——8ﬁ——— giving your answer correct to 2 significant figures.
23(7.28 -9.15)

= —-0.06034795% ("

% -0.068 @
—_
Answer (a) ~0-06 9 : [2]
{b) Wirite the following in order of size, starting with the smallest.
. 1
35% 3 0.35 33

5
0.350 0.660 O.3¢< l2Ef @

wh oo 3¢

Answer  (b) 3(h 63 ¥~ [2
S 9 * GI_;
2. (a) 6 2 nsxé]3 5 X3 o«
Simplify(msxs] Tex /) T T E
= jzlf
X
%
= 25, o /3
f6 2
— 2 L F
Answer (a) 6 X o [ X (1
(b) . Giventhat o’ xa++fa =4, find the value of k.
by '..l:. 4 [4
a“x@ ~A*-A
5'1‘/;{ af
St -3 ‘
k '5 a
iy
Answer (b)) . . S22 ) 1]
: o el —=
HGV Sec 3E Mathematics EOY Examination P 12014 s
on Paper @9 dﬁ&mf éf}fj)j



g (a) )

Factorise fully 24ax—y+8yx—3a.
= 2far+fyx '-Bca @
- gx. (3& +) ()9‘— o"'qu
= (3a 1y AL I
Answer (a) (34 7:7 ) ((f’l’ - ) (2]

b 2
(b)  Simplify (2a—-1)* —94>. & lUor-qi{-Te> &

a1l 3a
;C Eozc} , g’gﬂ’ 2a-143a] (Y B %8&4) il
. (-a-t)(sa~) & | 22
Answer (b) (’a’-!'ﬁ(a r_’) =-$a w4 Eg]}
(c) Express as a single fraction in its simplest form

x-7 7 2L N2 ’3/ X
2x —5x+3 l-x X i
_7 7 Ar> 3 J’_C?(

= AT Ger) |

-7 “7(ax-3) @ afle o fackit 5 comedd ol
= GxAan Tty © _

-7 + 7(2x=3)
(>x—=3)x—)
- -7 _'z—/l,[x—,l‘)
{2x=3)Xx—t)
o8 @ /-2

) T:j%’%'/_)(c) Gx3)(x-1) 2]

(d)
Given that k= 37r\!: express ¢ interms of r,kand s.

<
?/ch
v e
— )
7 /(Eif
Answer (d) é ~ [2]
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e AN | 5. S =zes
Solve the eqiation’. —==++—=—= 9, giving yol!
x=lox-2 07

B )Oc*)—)

i S
xiw,__l_ﬁ

)inswer {a)' K

(35>

(L@ )

1]

Answer (b) T

(c) the matrix R such that 2P = R = Q

(d) the value of x given that PS is the zero matnx

(zo(o

). (5

LX+1=0
P A

2]

1

lAn.g'wer (d) LT e

HGV Sec 3E Mathematics EOY Examination Paper 1 2014



6. (a)s ‘ '
{ ) Solve the mequahty 11> 8x+1 2

Ay -2x 1
& S Pt ) T
o

‘k( S'x+f) = 3(1—.1x)

' ‘i‘(irxfﬂ 5(!—.115)'

i ] ’ 321+4 3-éx d/
@ 3ax tbz 3¢

36’1_7 ~1

L
Answer (a) ~38<€X <% 2]

(b)  Wiite down the greatest and least integers which satisfy 11> Sx+l, 122x

Answer (b} Greatest=_ 3 Least= O 2
7. The diagram below shows the graph of y= px’ +qx+r
Find the values
¥
xI LAl M) M LM RER T | i T
R O TR P T R T
oL 1 e e R
hax oA
T i > 3 7 |
- e : =2 ;
;'f '”:::‘-‘“‘ -3;%" T I -é _(?‘ 1?' R KRN ; ;
e HA-tl : e S
AR ek AN R TR, H THT i
o _:‘;;- ('v:,&'.:ﬂ t L"‘ SREE= i {:"z‘m HY
T e I T /
B N
jarar.a; E T r e
_L./‘: P N 3 ) : H 3‘? 1‘
A 2 ] T
AT H L
 ER RN 1 =19 -2
= S L 1 N
-~ ' 4 a‘L:F“" - ,71:4% e “ia:
1t O e ]
HI S AREEAARMALHEE B
s I s
(a) D, ,
Answer (a} 1]
oo =3 |
Answer (b) - (1]
(c) r ' /0
Answer (c) (1]
\
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(‘a)\

{b)

.Madam Aini is a well-knoiwn plneapple tans hak
_Hari Raya'seasonic. the Schaol canteer: T
pineapplé tart is $0.50. She wanis fo seli’ them

Spe wants o sell her pineapple tarts during the
qostsare$21 0% The cost. for maklng each -

iy
T .=

'Calculate the number of plneappie tartsthat need to. be made and sold |n order to break

St x e W%W@V/“‘ %

fponres = Fatore T "

'/(jmfafr /2x @
RIO= 2y =0-5g

0.72 22 0O
. 22
R
6300 @) -
_ 38@‘ ‘ - g

P
1

An:s";ver" (@ -

() Findthe dn‘ference between her € expenses and her income if 400 _Pineapple tarts were

made. : . é./%} @ e % 44(9(9/%“
Lefente | ""“/‘7“ 44(919/“27’/" o é/l9“" ‘
T @ A0 F beool0-5) S L2 400X 1.20,

=@ o F£&000 ._‘y/ﬁ'?
S YA
sisiver " @) 570 - o

(ii) Hence, state if it is a loss or a profit for Madam Siti to make 400 pineapple tarts.

) Answer (b)(u) /ﬁ%f' T ‘[1]
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9.  John wants to save $1000 in a bank for two years, I-ie has two banks to consider, namely PowDow
Bank and Bibi Bank.

{a) Calculate how much savings John has at the end of 2 years if he were to save at PowDow

Bank that pays 5% simple interest per annum, and at Bibi Bank that pays 8% per annum
compounded quarterly.

Poco Jows Lok sy Lok » £ )f@
_— C} 7z 7&E80 o0

47- [MKH)"
7= %3 * —ed ‘

A= 77, 6593

= @0
!9:‘&40(% JM:{//EO é“@ 7 A~ a//l%—é—é
- B ot~
aa-\IW"Us

Answer (a) PowDow Bank=$__// o0

Bibi Bank =g // 7766 3]
huaplig11 10 (at)
(b) Explain which is a better bank for John to save his $1000.
Answer (b)) 8B bk 8 a bife Al

P Tohn B rve JS morty
af A2 /3 more Sfres S

10. (a) Given the line 2y —-5x-12=0, ﬁnd the equation of another straight line passing through
the point (2, 8) and having the same gradient as 2y —5x—12=0.
2 xXtl>

77" SyEd n\@ﬁ?’w‘ﬂf%

(2]

(b) If the distance between the points A{p, 2) and B(2, p) is+32_find the possible values of p.
M= lp-a)>+ 2 p2) > =30
(p=) "t p)r=3r -

ot Sty 2
P TR
s /"“"f 4_’("” ;7 ) St
PN s OLIT

x
cys Sty 2 hnsver (@) = 5XTF
) 9/ ’

dnswer (1) L7 srpd | 2)

HGV Sec 3E Mathematics EOY Examination Paper 1 2014 8



1. Mr Tan bought an ELKO handbag for $$450. Six months later, he sold it for a profit of 250%.
Find
{(a) the selling price in Singapore dollars,
©
/9023 —~7 & %S
'y 3p = 8K 70 (%
3505 = S x BV =S

Answer (a) % /575 -1
(b) the distance Mr Tan travelied to sell the handbag if it took him 2 hours 17 minutes at an
average speed of 80 km/h, E X7
- L5 ES
-pox280 b - fpasun
= fox -%._7)' = & e
- 1
Answer (b) VLE n [
(c) the profit earned in nearest US doflars if Mr Tan exchanged the profit earned in Singapore

dollars using the exchange rate of US$1 = $$1.26. < @/-26DA L/
J’f//o?j‘ar._;z I

- §92. 457
w5¢ $93 (B)
- Answer () ~ USS 893 (-
42, Inthe triangle ABC, angle ABC=90° and BC is produced to D and siné =%.
Calculate A |
0
(@  cos(80”-6), B C D
= -(aO -2
P @ Answer (a) 5 1l
5
(b) sin £DCA,
=8in .{65/4 3
. 2 =
*3 & Answer (B) 5 (1]

(c) the perpendicular distance from B to AC, given that AC =5 cm.

of ABEC= AxIXE
fameiest (@)

tet pperoliuy dpfene fo A
AZ£&€:_£§2; = _"-fj-'_ = o?iw
Answer  (c) 2 rem 2]
el
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13. A road is represented by a length of 4.6 cm on map A and 5.75 cm on map B. .
A
$.7¢
Z

Map A has ascale of 2 : x while map B has a scale of 1: y.
(a) Find x: y. wiw > fe fo ac_/:al
R P R i S
X- L 2 ;_r:}_‘ ~ T Z / ¥ ST
- - .7 . .
x—-‘?:é 7— _ri-.J ‘17— Z - ‘f‘_(?_é :) 7 2.3 x
1;5 e ] 29.31‘ xS
. B Z= 2 - LJ L
Sy R g IRV S
\ 2l - Y=z
Answer (a) VE _ o

{b) Hence, calculate the actual area covered by the road in km * which is represented by
7.2cm? onmap A if y=125000. { atl N Cnr s
2z
ex feady - 4 x> /7 =l 8 (200", 5
LR Sl 72 = 4. Ty 78 X0 G
-Zlcm)‘,a- ,_Q'});L‘ l /{t“ff )_:‘ (/(9(90‘910 )’-CM
- ' - ,(_QA f‘n Zm < 174
2{7”?— . . -.ALMQ: /.7J"7P/’</Oﬂ
. X - = /0"
16- (/'_[J-.s (5ﬂ[/ PR = SR W 2N = 47 L
> 20000 G s I hken
Answer  (b) . /72717 ; ’

< 1

14.  Mrs Koh bought two geomedtrically similar cylinder shaped toy containers for her daughters.
The smaller model has a height of 6 cm while the larger model has a height of 10 cm.

Find
(a) the surface area of the smaller model given that the surface area of the larger model is 80
2
cm, _ﬂiﬁ- ) -—i‘__';:
A =197

W @

b, ek = B

Answer (z) 8.8 2]
(b) the mass of the larger model given that ;he smaller model has a mass of 540 g.
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Answer (b)
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(a)

Answer (a) O.lhc‘( ° (1]
(b) ZABC,
BACZRO. L
R =72 @)
,‘.)'(Mt_/ﬁ'z_(r LE Z;ﬁ" g
Answer  (b) 70 ° 1]
.‘(c) the bearing of A from C, A . . .
—3(90 fﬂé o . L38040 -’—'3%
drswer @ 290 : (1]
() the area of the triangle- ABC ifAB210cm.
' fra ABBC= 3 absh & .
. Exsoxro x5 70
= #98E )
a4 g 24
5 47 Qe
Answer (d) - #7.0 cm? i1}
" Endof Paper 1
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