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CCC  HEEP  WOH  COLLEGE 
Form Three Mathematics Test (2023–2024) 

Ch.5 Quadrilaterals 
 

Class:  F . 3 (   ) Name: ___________________________ (       ) 

Time Allowed: 35 minutes Mark /44 Class 
Average 

 

Date: 27/11/2023 Parent’s Signature:  

 
Unless specified, the figures are not necessary drawn to scale. 
Section A: Multiple Choice (12 marks)  
Put the best answer in the spaces provided in the box below. 

Question 1 2 3 4 5 6 

Answer C D B B D A 

 
1. In the figure, ABCD is a parallelogram. BC is produced to a point F such that AF intersects CD at E 

and AF = BF. Find AFB . 

 
 

A.  62 
B.  59 
C.  56 
D.  53 

62
ABF ADC  

 

 (opp. ∠s of // gram)
 

In △ABF, 
∵ AF = BF  
∴ 

62
BAF ABF 

 
 (base ∠s, isos. △) 

180
62 62 180

56

BAF ABF AFB
AFB
AFB

    
   

  

 (∠ sum of △) 
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2.     In the figure, PQRS is a rectangle. Find the length of PR. 

A.  5 cm 
B.  8 cm  
C.  15 cm 
D.  17 cm 

 

2 2 3
5

PQ RS
y y

y


  


   

(property of rectangle) 

[2(5) 2] cm 8 cmPQ     
3(5) cm 15 cmQR    

In △PQR, 
90PQR      (definition of rectangle) 

2 2 2

2 28 15  cm
17 cm

PR PQ QR

PR

 

 


  (Pyth. theorem)
 

 
3.  In the figure, ABCD is a rhombus. The diagonals AC and BD intersect at E such that AE=6 cm. Find 

the value of y. 

 
A.  8 
B.  10 
C.  12 
D.  16 
 

3 18 2
3 15

5

BE DE
x x

x
x


  




  
(property of rhombus) 

90AEB     (property of rhombus) 
In △ABE, 
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2 2 2

2 2

2 2

6 (5 3)  cm

6 8  cm
10 cm

AB AE BE

AB

 

  

 


  

(Pyth. theorem)
 

10
BC AB

y



 
 (definition of rhombus)

 

 
4. In the figure, ABCD is a square. BC is produced to E such that CE = 16 cm. AE and CD intersect 

at F. If EF = 20 cm, find the length of AF.  

 
A.  48 cm 
B.  60 cm 
C.  64 cm 
D.  80 cm 

∵ DC  BC  (definition of square) 
∴ ∠FCE = 90 
In △FCE, 

2 2 2

2 220 16  cm
12 cm

CE CF EF

CF

 

 


 

(Pyth. theorem)

 

BC = AB   (definition of square) 
Let AB = h cm. 
Then, BC = h cm. 
In △ABE and △FCE, 
∠AEB =∠FEC  (common ∠) 
∠BAE =∠CFE  (corr. ∠s, AB // DC) 
∠ABE =∠FCE  (corr. ∠s, AB // DC) 
∴ △ABE ~ △FCE (AAA) 

∴

 

16 cm
12 cm 16 cm

16
12 16

16 12 192
4 192

48

AB BE
FC CE

AB BC

h h

h h
h
h









 



 

(corr. sides, ~ △s) 

∴ AB = 48 cm 
In △ABE, 
∠ABE = 90   (definition of square) 
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2 2 2

2 248 (48 16)  cm
80 cm

AE AB BE

AE

 

  



 

(Pyth. theorem)

 

(80 20) cm
60 cm

AF AE EF 
 


 

 
 
5.  In the figure, PR = 4 cm,  PR = 2PQ, 30PRQ   . Which of the following is not true? 

 
A.  60QPR    
B.  △PQT is an equilateral triangle 
C.  1 cmSU   
D.  2 cmST   
 

By sum of , QPR=60
2
2 cm

1 cm
Using intercept theorem twice, PT=TR and PU=UT
PT=2 cm, PU=UT= 1 cm

QPR=60  and PQ=PT, by base s isos.  and sum of ,
=60

 is an equil. 

PR PQ
PQ

PS SQ

PQT PTQ
PQT

   


 
 

     
   
 
By corr. s, // ,  is also an equil. 

1 cm

Using cos30 , we can find QR=2 3 cm
4

2 3By mid-pt. theorem, 3 cm 2 cm
2

SU QT PSU
SU

QR

ST

  
 

 

    
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6. In the figure, D and E are the mid-points of AB and AF respectively. BFC is a straight line. If the 
ratio of the area of ABF to the area of AFC is 5 : 2, find FC : DE.  

 
A.  4 : 5 

B.  5 : 4 

C.  5 : 14 

D.  14 : 5 

Let h be the heights of ABF and AFC when taken BF and FC as their bases respectively. 
1

Area of  2
1Area of  
2

5
2

5
2

BF hABF
AFC FC h

BF
FC

BF FC

 


 





△

△

 

In △ABF, 
∵ AD = DB and AE = EF  (given) 

∴ 
1
2
1 5
2 2
5
4
4
5

DE BF

DE FC

DE FC

FC
DE



   
 





 (mid-pt. theorem)
 

i.e. : 4 :5FC DE   
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Section B: Short Questions (10 marks, 2 marks for each answer)  
 Question Answer 
7. In the figure, ABCE and BCDE are parallelograms. AED, 

AFC and BFE are straight lines. If ∠ABC = 70, ∠ADC = 

28 and EF = 10 cm, find ∠ABE and the length of CD. 

 

28
CBE CDE  

 
   

(opp. s of // gram) 

70 28
42

ABE ABC CBE  
  
 

 
 

10 cm
BF EF


    

(diags. of // gram) 

(10 10) cm
20 cm

CD BE
 


   
(opp. sides of // gram) 

 

 
 
∠ABE = 42_________    

CD = 20 cm__________ 
 

8. In the figure, C and D are points on AF such that AD = DC 
= CF. G is the mid-point of both BC and DE. It is given that 

71BAF    and 66DEF   . Find DCG . 

In △ABC, 
∵ AD = DC and BG = GC (given) 
∴ AB // DG   (mid-pt. theorem) 
GDC = BAC  (corr. s, AB // DG) 
  = 71 
In △DEF, 
∵ DG = GE and DC = CF (given) 
∴ GC // EF   (mid-pt. theorem) 
DGC = DEF  (corr. s, GC // EF) 
 = 66 
In △CGD, 

180
71 66 180

43

GDC DGC DCG
DCG
DCG

    
   

  

 ( sum of △) 

 

 

 

 
 
 
 
∠DCG = 43_________ 
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9. The circle in the figure passes through the vertices of square 

ABCD. The side length of the square is 12 cm. AC and BD 

are diameters of the circle, and they intersect at O. Find AO  

and the area of the shaded 

region, correct to 3 significant 

figures.  
 

 

 

 

12 cm
AB AD


   

(definition of square)
 

In △ABD, 
90BAD      (definition of square) 

2 2 2

2 212 12  cm

288 cm

BD AB AD

BD

 

 



 

(Pyth. theorem) 

Area of the shaded region 
= area of the circle  area of square ABCD 

2
2

2

2 2

2

2

288 12  cm
2

82.2 cm  (cor. to 3 sig. fig.)

BD AD



    
 

  
        



 

 

 
AO = 8.49 cm_________   
  
Area of the shaded region 

= 282.2 cm _______________ 
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Section C: Long Questions (22 marks)  
10. In the figure, BED is a diagonal of parallelogram ABCD. If ∠BAE = 35, ∠DCE = 105 and  

AE = BE, find ∠BEC.          (4 marks) 
 
 
 
 
 
 
 
 
 
 
∵ AE = BE 
∴

 
35

ABE BAE 
 

 (base s, isos. △)
 

35
CDB ABE 

 

  (alt. s, DC // AB)
 

In △CDE, 

35 105
140

BEC CDE DCE  
  
 

 (ext. ∠ of △) 

 
 
 
 
 
11.  In the figure, ABCD is a parallelogram. The diagonals AC and BD intersect at O. 53CAD   , 

143BCD   , AB = 4 cm and BC = 5 cm. Find the length of AO.      (4 marks) 
   

 

 
 
 
 

(opp.  s of // gram)
53 143

90

BAD BCD
BAC

BAC

  
    

  
  

In △ABC, 
2 2 2

2 2

       (Pyth. theorem)

5 4  cm
3 cm

AC AB BC

AC

 

 


 

∵  AO  OC  (diags. of // gram) 

∴

 

1
2
1 3 cm
2
1.5 cm

AO AC 

 



 

 

 

A 

B C 

D 

E 

35 
 

105 

 

1M 

1M 

1M (or given to sum of  with adj. s ) 

1A 

1M 

1M 

1A 

1M 
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12. In the figure, AC and BD intersect at F. E is the mid-point of AD and AB // EF // DC. Prove that 

ABCD is a parallelogram.           (3 marks)     
      

 
 
 
 
 
 
 
 
In △ABD, 
∵ AE  ED and AB // EF  given 
∴ BF  FD  intercept theorem 
In △ACD, 
∵ AE  ED and EF // DC  given 
∴ AF  FC  intercept theorem 
∵ BF  FD and AF  FC 
∴ ABCD is a parallelogram.  diags. bisect each other 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

1M for either one 

1A+1A 
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13. In the figure, ABCD is a square. CB is produced to G such that BAG = 15. E is a point on CD 

such that BG = DE. It is given that F is a point on BC such that BAF = 30. 

(a) Prove that 
(i)     ABG  ADE,  

   (ii)    AEF  AGF. 
(b) Find AFE. 

(6 marks)   
(a) (i) In ABG and ADE, 
  AB = AD     definition of square 
  AB  BC and AD  CD  definition of square 
  i.e. 90ABG ADE       
  BG = DE     given 
  ∴ ABG  ADE  SAS 
 
 (ii) ∵ ABG  ADE   proved in (a)(i) 

  ∴ 
15

DAE BAG  
 

   corr. s,  s 

  and AE = AG     corr. sides,  s 

  
90
90

30 15 90
45

BAD
BAF EAF DAE

EAF
EAF

  
    

    
  

 

definition of square

 

  15 30
45

GAF BAG BAF  
  
 

 

  In AEF and AGF, 
  AE = AG       
  EAF GAF   
  AF = AF      common side 
  ∴ AEF  AGF   SAS 
 
(b) In ABF, 

 
180

90 30 180
60

ABF AFB BAF
AFB

AFB

    
    

  
  
( sum of △) 

 i.e. 60AFG    
 ∵ AEF  AGF  (proved in (a)(ii)) 

 
∴ 

60
AFE AFG 

 
 

 (corr. s,  s) 

 

1A+1A 

1A+1A 

1M 
1A 
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14. In the figure, ABCD is a rhombus. AC and BD intersect at E, and F is the mid-point of CD. 

 
(a) Prove that △DEF is an isosceles triangle. 
(b) Hence, if 66CFE   , find CBD . 
 
                                                     (5 marks) 
 
(a) In △ACD, 
 ∵ AE CE      property of rhombus 
 andCF FD      given  

∴ 
1
2

EF AD  
     

mid-pt. theorem 

 

1
2
1
2

FD CD

AD




       

definition of rhombus

 

 
∴ EF FD  

 i.e. △DEF is an isosceles triangle. 
 
(b) ∵ EF FD  
 ∴ FED FDE    (base s, isos. △) 
 In △DEF, 

 2 66
33

FDE FED CFE
FDE
FDE

   
  
  

 (ext.  of △)
 

 33
CBD FDE  

 
   (property of rhombus)

 

 
 
 
 
 

 
 
 

1M 

1A(f.t.) 

1M 

1M 

1A 
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Section D: Bonus (2 marks) Only answers are required.   

15. In the figure, a square ABCD is rotated through 15° anti-clockwise about A to ABCD. Find CCB.  

 
Join AC  and AC. 

 
AC B   45  (property of square) 
C AC D AD  15 
In △C AC, 
∵ AC  AC 
∴ AC C  ACC  (base s, isos. △) 

  
( sum of △)

 

i.e.      82.5
45 82.5

37.5

AC B CC B
CC B
CC B

       
    
   

 

  

 

 

 

 

 

 

 

 

 

 

- END OF PAPER  





5.82
180152
180

CCA
CCA

ACCCACCCA


