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Section A – Foundation Questions (25%) 

1. Sam weighs 42.6 kg, correct to the nearest 
5

1
kg. What are the lower limit and the upper limit of 

this measurement?              (3 marks) 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

2. Simplify 

1

03

24
−

−

−

""
#

$
%%
&

'

ba

ba
 and express your answer with positive indices.    (3 marks) 

                                                                                  

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

3. a) Solve the following inequality and represent the solution graphically. 

8

32

5

13 −

≤

+ xx

. 

b) Find the largest integer that satisfies the given inequality.      (4 marks) 
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4. Solve 

!"

!
#
$

=+

−=

42

2

1
3

yx

xy
             (3 marks) 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

5. In the figure, PQRS is a rectangle. If X is the mid-point of RS and the ratio of the areas of QRXY 

and PSXY is 1 : 2, find QY : PY .   (3 marks) 
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12 cm 

B 

O 

A 5 cm 

360 

6. Draw the front, top and side views of the following object.       (3 marks) 

 

 

 

 

 

 

      

7. Kitty puts $500 000 in a bank as a one-year fixed deposit for 4 years. The annual interest rate for 

the first 3 years is 8% and that for the last year is 10%. If both the principal and interest will be put 

in the fixed deposit upon renewal, what is the total interest she will get after 4 years? (3 marks) 

(Give the answer correct to nearest thousand dollars) 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

8. The figure shows a cake in which the top and the bottom sectors are the same. Find 

a) the area of sector OAB, 

b) the volume of the cake, 

c) the length of   
AB  ,     (3 marks) 

(Take π = 
7

22
 and give the answers correct to 1 decimal place.) 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

Front 

Top 

Side 
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Section B – Short Questions (35%) 

9. a) Simplify 
!
!
"

#
$
$
%

&

+

+

!
!
"

#
$
$
%

&

−

+

311

311

311

33112
.   

b) Solve )3(3)2(11 +=− yy  and  using (a) to simplify your answer.  (4 marks) 

(Leave your answers in surd form) 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                     

                                                                                   

                                                                                    

                                                                                    

  
Go on to the next page 



2013-2014 F3 MY Mathematics – Paper I Section A & B     Page 6 /10 

10. Find x, y, z and u in the figure.  

(Give the answers correct to 2 decimal places.) (4 marks) 

 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

11. A restaurant provided five set lunches A, B, C, D and E for the customers. Their prices were $15, 

$20, $25, $30 and $35 respectively. Because of the inflation, the restaurant should increase the 

price of each set lunch in order to maintain the profit rate. The new prices for set lunches A, B, C 

and D are $18, $22, $28 and $32 respectively while set lunch E is cancelled. 

(a) Find the original mean price of the set lunches. 

(b) Find the new mean price of the set lunches. 

(c) The restaurant owner claims that average price of the set lunches remains unchanged. Do 

  you agree? Explain your answer.          (3 marks) 
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12. The scores obtained in throwing a die and the corresponding frequencies are recorded in the 

following table. 

Score 1 2 3 4 5 6 

Frequency 6 9 10 7 6 x 

If the mean score is 3.68, find 

a) the value of x; 

b) the median of the scores;  

c) the mode of the scores.            (5 marks) 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

13. The sides of triangle ΔABC are  7=AB , 5=BC  and xCA
2

5
10 −= . 

a) Find the range of values of x. 

b) Is  AB  the longest side of ΔABC ? Explain briefly.        (6 marks) 
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14. In the figure, ABCD is a parallelogram. Given that EBKDF is a straight line and ∠BAE = ∠DCF.  

a) Show that ΔABE ≅ ΔCDF. 

b) Show that AECF is a parallelogram. (6 marks)  
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15. In the figure, ΔABC is an isosceles triangle such that 
AB = AC and M is mid-point of BC. Show that 
othocentre, incentre, circumcentre and centriod are on 
AM.          (7 marks) 
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C 
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Supplementary Sheet 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                                                                     

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

End of Section A and Section B   
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Section C [40 marks] 

1. The cumulative frequency polygon below shows the marks of Mathematics Examination 

scored by a group of students. 

Marks scored by a group of students in Mathematics Examination 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Complete the following frequency distribution table for the Mathematics marks.  

(2 marks) 

Marks 26 –         

Frequency 3      2 

 

(b) Find the mean mark of the Mathematics examination.     (2 marks) 
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(c) Find the median mark of the Mathematics examination.     (1 mark) 

 

 

 

 

 

(d) For promotion to class A or B, school will use the weighted mean score.  Students will 

be promoted to the class with a higher weighted mean score. The weight allotted to each 

subject for class A and B are given in the following table.  Amy’s marks are shown in 

the table and her Mathematics mark is equal to the upper class limit of the modal class in 

the frequency distribution table in (a). Which class will Amy be promoted to?  

  

Subject English Chinese Science Humanities Math 

Weight for A 10 7 5 10 10 

Weight for B 10 7 10 5 10 

Amy’s mark 67 78 79 66  

                (4 marks) 
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2.  

 

 

 

 

 

 

 

 

 

(a) Table (1) shows the progressive rates for calculating the salaries tax in the current year in a 

city.  Table (2) shows the net chargeable incomes and salaries taxes payable by Mary and 

John in the current year.  Find the values of x and y.      (5 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Salaries tax payable by a tax payer is either calculated at progressive rates given in table (1) 

on his net chargeable income or at standard rate on his total annual income (before deduction 

of the sum of all allowances), whichever is the lower. Given that the standard rate for the 

current year is 15%. 

( Net chargeable income = Total annual income – sum of all allowances. ) 

Mr Chan’s total annual income is $P and his sum of all allowances is $168 000.  It is known 

that Mr Chan has to pay salaries tax at the standard rate.   

(i) Express his salaries tax in terms of P. 

(ii) Find the least value of P.           (4 marks) 

Salaries Tax on Net Chargeable 

Income by Progressive rates 

Net chargeable income Rate 

On the first $40 000 x% 

On the next $40 000 8% 

On the next $40 000 y% 

On the remaining 17.5% 

 

 Net chargeable 

income 

Salaries 

tax 

Mary $100 000 $6 800 

John $200 000 $23 400 

 

Table (1) 

Table (2) 
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(c) Mr Lee’s allowance for the current year is also $168 000.  His monthly salary was $120 000 

three years ago. His monthly salary increased at a rate of r % per year, where r is a positive 

integer.  Mr Lee does not need to pay salaries tax at standard rate this year.  Find the 

possible values of r.             (3 marks) 
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3.  In the figure, E and F are the mid-points of AD 

and BC respectively.  Given that EF//AB, and 

the diagonals BD and AC meet at J.  BD and 

AC cut EF at H and G respectively. 

 

(a) Prove that DC //AB.   (3 marks) 

 

(b) Given that AJ =10cm, JC = HB and  

DJ – JH = 3 cm. Find the length of BH.  

       (7 marks) 
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4. (a)  ABCD is a rectangle where AD = (8 – 2x) cm   

and AB = 8x cm. The diagonals of the rectangle 

intersect at O. Given that OA = (5x – 1) cm.   

Find the possible value(s) of x.   (3 marks) 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) The line CB is produced to E such that BE = CB.  

(i) Find the length of FB.           (4 marks) 
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(ii) A student claims that CF bisects ∠ACE, do you agree with him? Explain your answer.   

                (2 

marks) 
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P. 1 

La Salle College 
Mid-year Exam 2013-2014 

Mathematics 
Suggested Answer 

Paper I 

Section A 

1. Max. absolute error 1.02
5

1
 kg 

Lower limit 5.42 kg 

Upper limit 7.42 kg 

 

2. 
1

20

34
1

03

24























bb

aa

ba

ba
 

1

2

7












b

a
 

7

2

a

b
  

 

3. (a) 
8

32

5

13 


 xx
 

)32(5)13(8  xx  

2314 x  

14

23
x  

 (b) The largest integer that satisfies the above inequality is –2. 
 

4. 










42
2

1
3

yx

xy
 

4)6(  xx  

46   

∴ no real solution 

 

5. Let aQY  , kaPY   and bQR   

∴ 
2

)1( ak
XSRX


  

Area of PSXY = 2  Area of QRXY   (given) 

4

)3(2

4

)13( abkabk 



 

5k  

5:15::  aaPYQY  
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6.  

 
 
 

 
 
 
 

 
 
 

 
 
 

7. Total interest $50000010%)(18%)(1$500000 3   

$193000  

 

8. (a) Area of sector OAB
360

36
122   

45.239  

45.2 cm2 

 (b) Volume of the cake 545.239   

226.2 cm3 

 (c) Length of 


AB
360

36
122    

7.5429  

.57 cm 

 
 

Section B 

 

9. (a) 
311

335922

311

311

311

33112




























 

8

33531
  

 (b) )3(3)2(11  yy  

33112311  yy  

33112)311(  y  

8

33531

311

33112 





y  

 

  

Top view 

Front view 

Side view 
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10. 08.1138sin18 x  

14.183818co  sy  

11.79
70sin





x

z  

4.03
70tan





x

u  

 

11. (a) Original mean price $25
5

3530252051



  

 (b) New mean price $25
4

32282281



  

 (c) Although the mean price is the same, they cannot be compared directly. Because the items are 
not all equal. 

 

12. (a) Mean score 68.3
671096

665741039261






x

x
 

)38(68.36112 xx   

12x  

 (b) Total number of students 501238   

Median 5.3
2

43



  

 (c) Mode 6  

 

13. (a) By Triangle Inequality, x
2

5
1057   and 7

2

5
105 






  x  and 5

2

5
107 






  x . 

∴ x
2

5
1012   and 7

2

5
15  x  

5

4
x  and 

5

16
x  

5

16

5

4
 x  

 (b) 
5

16

5

4
 x  

8
2

5
2  x  

2
2

5
1012  x  

∴ CA may be longer than AB. 
∴ AB may not be the longest side. 
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14. (a) DCFBAE     (given) 

CDAB    (Parallelogram properties) 

CDKABK    (Alt. s, AB // DC) 
∴ CDKABK  180180  

CDFABE   

∴ CDFABE     (ASA) 

 (b) CKAK   and DKBK     (Parallelogram properties) 

DFBE     (by (a)) 
∴ CKAK   and DFDKBEBK   

CKAK   and FKEK   

∴ AECF is a parallelogram.   (Diagonals bisect each other) 
 

15. ACAB     (given) 

ACMABM     (base s of iso. ) 

CMBM     (given) 
∴ ACMABM     (SAS) 

 90AMCAMB  

∴ Orthocentre lies on AM. 

CAMBAM   

∴ Incentre lies on AM. 

AM is the perpendicular bisector of BC   (proved) 
∴ Circumcentre lies on AM. 

AM is median of BC   (proved) 
∴ Centroid lies on AM. 

 
 

Section C 

1. (a) 
 

 

 (b) The mean mark
50

290.5380.51070.51560.51050.5740.5330.5 
  

3.58  
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 (c)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The median mark 58.5  

 (d) Amy’s mathematics mark 65  

Amy’s mean mark (for A) 69.548
10105710

106510665797781067





  

Amy’s mean mark (for B) 71.095
10510710

106556610797781067





  

∴ Amy will be promoted to class B. 
 

2. (a) Salaries tax paid by Mary 6800$%$20000%8$40000%$40000  yx  

∴ 182  yx  

Salaries tax paid by John 00234$%17.5$80000%$40000%8$40000%$40000  yx  

∴ 3122  yx  

∴ 2.5x  and 13y  

 (b) (i) Tax (progressive rate)  17.5%)120000168000(13%)%8%5.2(40000$  P  

)410000.175($  P  

  (ii) Tax (standard rate) )0.15($ P  

   PP 0.15410000.175   

   410000.025 P  

   1640000P  

   The least value of P is 1640000 

  



P. 6 

 (c) Mr Lee’s present total annual income 12%)(1$120000 3  r  

If Mr Lee does not need to pay salaries tax at standard rate, then 

164000012%)(1120000 3  r  

144

164
%)(1 3  r  

1.0443%1  r  

4.43r  

The possible values of r are 1, 2, 3, 4. 
 
3. (a) EH // AB and E is the mid-point of AD   (given) 

∴ H is the mid-point of BD   (Converse of mid-point Thm.) 
F is the mid-point of BC 

∴ DC // HF   (Mid-point Thm.) 
EF // AB   (given) 
∴ DC // EF // AB 

 (b) Let aJH  cm, )3(  aJD cm 

∴ )32(  aDHBH cm 

)33(  aBHJHJB cm 

CDJABJ    (alt. s, DC // AB) 
DCJBAJ    (alt. s, DC // AB) 
CJDAJB    (vert. opp. s) 

∴ CDJABJ     (AAA) 

JD

JB

CJ

AJ
    (corr. sides, ~△s) 

3

33

32

10





 a

a

a
 

91563010 2  aaa  

02156 2  aa  

0)73)(32(  aa  

2

3
a  or 

3

7
a  (rejected) 

63
2

3
2 






BH cm 

 

4. (a) )210(2  xOAAC cm   (diagonals bisect each other)  

)210(  xACBD cm   (Rectangle property) 
222 ABADBD     (Pyth. Thm.) 

222 )8()28()210( xxx   

222 )4()4()15( xxx   

01528 2  xx  

0)54)(32(  xx  

1.5x  or 25.1x  (rejected) 
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 (b) (i)  5)5.1(28  ADCBBE cm, 12)5.1(8 AB cm, 6.51)5.1(5 OA cm 

Let M be the mid-point of BC. 

6
2

1
 ABOM cm 

5.2
2

1
 ADBM cm 

5.7 BMBEEM cm 

EM

OM

EB

FB
    (corr. sides, ~△s) 

4
5.7

56



FB cm 

  (ii) 
5

12
tan 

BC

AB
ACB

 

 67.38ACB  

5

4
tan 

BC

FB
FCB  

 38.66FCB  

 72.2838.6638.67FCBACBFCO  

∴ FCBFCO   

∴ CF does not bisect ∠ACE 

 

 

Paper II 
 

Question 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Answer A B C A A D A B C B B C B A A 

 

Question 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Answer B B A C D D B D C C B C C D A 

 

Question 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

Answer D C C B D D B D C D A C B D A 
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Lily Lau




















