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 I:  

 

:  

 

 

.  
 

 Euclid Alexandria  3  

 postulats ( )  

 -   

 -   

 -   

 

 "Geometry"  "geo" (= earth)  "metron" (= )  

 
 

1.   

1.1  (point) 
 

1)  

 

 
      

 

  × 

 
 

2) 

a)  
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 b) 

 

   

 
 

c)   

 

 
  

 
 
 

1.2  (straight line) 

   1)  

 

d 
 

  d  (d)   (D) 

 
 
   2) 

  : 

 
                                   A 
                        B 
      C 
             x    

    D             (d) 

(d)  : (AB), (BA), (AC), (CA), (BC) ou (CB) 
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  : 

A, B  C  

 
 

  : 

- A (d)   A  (BC) 

       «  »  read « belong to » 
  

 
- D  (d)   D  (BC) 

       «  » read « not belong to » 
 
 

1.3  
 

    

 
                                

(d) 
 
 

                               
(d’)   

 

(d) 
 
 
  O 

(d’)  
 

(d) 
 
 
 

(d’)               

  
 

(d) // (d’)  
 

(d)  (d’) 
 

  

1.3  

         a) 
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b)  

 

 

c)  

 

 
 

  

 
 

:  

 
1) ABC M [BC] 

-  (AB) C (AB) H 

-  (CH) M  (CH)  K 

2) (AB)  (MK) ? 

 
 

2.

2.1 

 
       
 

A 

B 
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1)          

-    

-

-   : [AB] 

-  [AB]  8,6 cm AB = 8,6 cm (  [AB] = 8,6 

cm) 
 
 

2)  

 
 
 

-     

- : [Ax)  : [AB) 

 
3)  

 

  (congruence) 

 
 
 
 
 

 

4)       B 

      I 
     A 
 

 I  [AB]  [AB]  [AI]  [BI] i.e., 

 

 
 

2.1  

 

: 

 

 
 
 
 

A 

B 
x 
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  A  (d)  A  

 (d)  A  

 
: H AH  A  (d)

 
 
 

2.2  
 

1)  

 

 
 
 
    A    B 
 
 
 
 
 

[AB] [AB] [AB] 

 

 

.    

       [AB] 

 A  (d) 
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                              A                                        B 
                                                      I 
                                                               
 
 
 
 

2)   

               
  

 

 

 
 
 

3. 

3.1 
 

 
 
 
 
 
                                                                                   

                                       
   

                               X  

 
 
                                                               

 
                                                                

 
 

 

. = 2 x  
 

.    

 
 
 
 
 

MA = MB 
NA = NB 

M 

N 

B A

C 
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3.2  

              

1) O. 

2) A  3 cm  O    

3) 2) B C, D, E, …

4) ? 

 
 
 

 r  O   O  

       r  

 
 

3.3  

 
1)                      

  
 « »  

  

 
2)  ( Euclid) 

                     
 M  C  

          
       
 
 
 
 
 
 

4.   
 

 

- « angle »  « agkon » (  )  

-   (624 – 548  )         

-  -  "ang"  " "   

-  "angulus"   « angle »  

 
 
 
 

O

C 

M 

M 
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4.1  
1)  

 

  opening ( ) 

  

      

  BAC 

  

 "°"  

      
B  

[BA) [BC)  

 :        

                         
( ) 

  
 .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
          

 
 
 

 
 
 
 

A

C 

B 

B 

A 

E

D 

C 
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2)  

 

 
 
 

.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
         

 
 

   = 38° 

 
 
 
 

B 

A

E 

D 

C 

   

Acute angle 

Right angle 

Obtuse angle 

Straight angle

 

90  

 

90  

90  
180  

 

180  
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4.1  

 
1)  

   : 

-  (d)  (d’) 

- ( )  

 

 
 

 (d) (d’)

 : 

-  

-  

-  (d)  (d')  
 
 

2) 
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(DE)  (CF) 

________________________

________________________

________________________

________________________

________________________

________________________

_________________________

_______________________________________________

_______________________________________________

_______________________________________________

_______________________________________________

___________________________________________ 
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4.2

1)  
 

  " " 

  

 

 (d)  (d’) 

  

–  

–   

– (d)  (d’)   

 
 

2) 
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4.3  
 

1)   

 
: = = = 46° = 92°  

 
 

,     

 
 

   

 

 

 
 

 

2)  
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.  

  

 
 
 

 

.  

 

 

 
 
 

3)  

 
« polygon »  « poly » « »  gonia « ,

 »  

 
 

. 

 

 
 
 
 
 
 
 
 
 

                                             

 

 
 
 
 

 
 
 
 

 
 
 

O 120° 
O 

90° 
O 

72° 

O 

45° 

O 

60° 
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5.  

5.1 

   

 

 

 

 

 

 

 

 .   
 
 
 
 
 
 
 
 
 
 

5.2  

1)   

     a)  

 

 

 
A    ABC  

 A  [BC]  

 
      b) 

 

  ( )

 
     

 . A 

AC = 4cm  BC = 6 cm  

A 

C B 

A 

C B 

6cm 
D E 

F 

40° 30° 

B C 
6cm 

3,5cm 5cm

A 
 

B 

A 

C 

40° 

5cm 

4cm 
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2)   

a) 

 

    b) 

. DEF   

 EF = 5 cm 

3)  

     a)  

ABC A 

 

.  ABC A AB = 5 cm AC = 3 cm

 

 

 

 
 
   
 
 

5.3  

M 
     : 

BC < BM + MC 

B                                C 

A

C

B
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: M  [BC] ?   

 
                                         M 
               B                                        C   BC = BM + MC 
 
 
 

5.4  

1)   

                       
 
                                   
                                              
                                               
 
  
                                                            MA = MB et NA = NB 
 
 
 

 [AB] A 

 B A  B  

 
 

 
 

 
 
 

 
:  

 

 
2)  

 

M

N 

B A 
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. 

 

 
 

       A 
 
 
 
 
 
 
  B     C 

 

5.5 180° 

 
 

 

180°

 B 

Hypotenus

 A   C 

 

90°  

A 

                       B      60° C 

 :  60°  

     A
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5.6 

  
  1)   A 
 
 
 
 

 
                              B                           C 
 

a : 

 
Thalès de Milet (-625 ; -547) 
 
 
 

             A 
2)    

 
 
 
 
 
   B            C 
 

b : 

 
Thalès de Milet (-625 ; -547) 

 
 

5.7  

1)  

 

 :   
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=  
=   
=
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 :    

180°  

 
2) 

 ABC  DEF  ABC 

DEF  

 
 

 DEF DF = 10,8 EF = 12,3 ED = 13,2 

 ABC AB = 7,2 BC = 8,2 AC = 8,8 

                                                          

 

  
10,8

7,2
=

12,3

8,2
=

13,2

8,8
= 1,5

 

 

 

 
 

6.  

6.1  
 

 :   

 
 
 
 
 
 
 
 
 
 

 

 

A

D 

C

B 
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-  A, B, C  D  

-

ABCD, BCDA, DCBA, …  ABDC

6.2  
 

:  

 

   

  

 

 

  

 

 

6.3  

 
 

 
:  

 
 

  

សាកលវទិ្យាល័យភូមិន្ទភនំពេញ                                                               កមមវធីិពលីកកមពស់គុណវុឌ្ឍគិ្គូបពគ្រៀន្កគ្មិតបរញិ្ញា បគ្ត 

មហាវទិ្យាល័យអប់រ ំ                                                                                 គ្បភេហរិញ្ាបបទាន្៖ គពគ្ោរកកលមអការអប់រចំំពណះទូ្យពៅ 

___________________________________________________________________________________________



23
 

 

  
 

 

  
 

6.4  

 
 

:   

 

. 

 
  

  

 

 

 

 

 

 
 

.  (d)  (d’) O   A (d)  B 

(d’)  M A O N  B O

1) ABMN  

2) ABMN  

 
 
 
 
 
 
 
 
 
 

 

A(d)

(d’) 

O 

B 

M 

N 
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6.5 

 1)  

       
 

 

 :  

 
 

 . ABCD A, B C  

 

 2)  
 

.  

  

 
 
 
 
 
 
 
 
 

 

 

 

ABCD 

  

  

D                    C 

 
 

 

 

ABCD 

 

  ABCD 

 

 
 

A 

D 
C

B 

A B 
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1. Compass Bearings 

2. Angles and Circles 1 
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4. Circles and Tangents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

សាកលវទិ្យាល័យភូមិន្ទភនំពេញ                                                               កមមវធីិពលីកកមពស់គុណវុឌ្ឍគិ្គូបពគ្រៀន្កគ្មិតបរញិ្ញា បគ្ត 

មហាវទិ្យាល័យអប់រ ំ                                                                                 គ្បភេហរិញ្ាបបទាន្៖ គពគ្ោរកកលមអការអប់រចំំពណះទូ្យពៅ 

___________________________________________________________________________________________



2

NW NE 

SW SE 

1. (Compass bearings) 

 

S ( SW (  

   N 

        W    E 

    S 

 

  3  
N 

 

N 

A 

O A 

A   O 050   A  O  210   

 . 

500 km 070  

700 km  200
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5 cm  

 

7cm 

 

 

5 cm  

 

 

7cm 

5.4cm 

                      N 

1.  

2. 70   

3. 5 cm  

(1 cm  100 km) 

4.  N 

200

 

5. 7 cm  

6.  

5.4 cm  

540  

7.  155  

Practice No. 1 

 

#G1  P Q 

 124  Q R  

320  R  P 025 : 

(   

 

5 cm 
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ROCKS 

(b)  P  R  

 #G2   

(a)   Riah? 

(b) Kaneila  SE ? 

(c)  Riah SW ? 

(d)   Krista? 

(e)   NW Krista ? 

(f)  Shavon  NW? 

(g)  Shamoy Riah ? 

#G3   

N 

A 
 
 
 
 
 
 
 
 
 

(a)  

(i) A  B (ii) B  C (iii) C  D

(b)  ? 

  

  (1 cm  100 m) 

Tevin Riah  

Kaneila
  

Ricky Krista 

 
Shamoy Joel 

Shavon 
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#G4   

N 

SEATTLE 

SAN FRANCISCO 
 
 

LOS ANGELES 

DETROIT 
 
 
 
 
 
 

MEMPHIS 

 

NEW YORK 

HOUSTON 

MIAMI 

: 

(a) Miami  Memphis. (b) Detroit  New York 

(c) Los Angeles  Detroit. (d) Seattle  Houston 

(e) Memphis  San Francisco. 

#G5  A  B  8000 m  A  

  C 10 000 m 

SE  A

? 

#G6        North     North        North
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A, B  C  AB = AC  

(a) (i)  

(ii) 32  ? 

(iii)  ? 

(b) (a)  

(i) C  A (ii) A  B (iii) B  C

#G6   Y 

 X  X  Z  

X 
 
 
 
 
 
 

Y Z 

• X  Y   035  

• Z  X  125  

• Z Y 

(a) 035 125

(b) YXZ ? 

(c) XZY ? 

 

#G7   

 5 cm 1 km  
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(a) D

Bay View ? 

(b) 1.2 km White Rock 

210   

White Rock 

North 

Bay View 
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2. : 1 

 

  

•   

 

  . 

O P

OB = OP

OBP = OPB ( x )

AOP

OAP = APO ( y) 

ABP  

y  x  x  y  180

2x  2y  180   

x  y 90  

APB = x + y

• ( )  

 

•  (chord)   

 

• 
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•   

 

Example 1.  a, b, c d O   

    

            
 a b 90  

•  PQS : 

 
 
 

•  QRS : 

 
40  90  c

c 

180

180  130

50

70  90  d  180

 Example 2. ,     

 AB 

O  

d  180  160

 20

 

A B 

 
 

 

OAB OA AB 90

90  20  a  180  A B
 

a  180  110

 70

O 
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OAC OA OC

2b  70 = 180

2b  110  
 

b 55  

 
  
 

   

c  55   
 

 
 
 

 2.   
 O  

 

•  OAB  

OA OB

 a  b  100  

 a = b, 

180

 b  40  

2a  100   

2a  

a  

180

80

40  B 

•  ABC  

AC ABC 90  
a  c 

 
40  c 

 90

 90

c   50

 B 

40  90  d  180

   d  50
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b 
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c g 

e 

Practice No. 2 
 

#G1. O 

 

 

(a)      (b) 

 

 
 
 
 
 
 
 
 
 

(c)      (d) 
 
 
 
 
 
 
 
 
 
 
 
(e)      (f)    
 
 
 
 
 
 
 
 
 
 

#G2.  O  
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O d
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 a b  

c d

 

 
 

  

B 

(a) A B (b) 

AB  AB  BC  

 
 
  (c) A B C 
 
 
 
 
 
 
 
 
 

AC 

 
  (d) 

AB  AC  

 

#G3.  O  

 

(a) (b) 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

   
 

O b 
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(c) (d) 
 
 
 
 
 
 
 
 
 

(e) (f)
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(a)  (b) 
 
 
 
 
 
 
 

(c) (d)
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e
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(c) 

(d) 

 
 
 
 

 AB  

 

   

10 

 
AB  
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3. : 2 

 

.  

OP = OC  

 CPO =    PCO ( x) 

 
 CQO =   QCO   ( y).

  

CO D

  

 POD = x + x 

 =   2x 

 

 QOD =  y + y  =   2y 

 POQ = 2x + 2y 

   = 2 (x + y) 

   = 2   PCQ 

 

 

2a 
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. 

2 2

2 = 2 =

 
 
 
 
 
 
 
 
 
 
 

. 

AC BD

AB  ADB =  ACB  (= w) 

ABD  

w  z  x  y  180

x  w   y  z  180

CDA + CBA = 180

 

 

 
  

 

  

  

A 

y x 
D w

x 

z 

z 
y 

w B 

C 

( )

180    

a  c  =  180

 b  d =  180
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 1.

O  

(a) (b)

 

(a) 

a   35

(b) b  25  
b   25

 a O  25  

 2. 

a   2  25
 50

O  

(a) (b) 

D 
 
 
 
 
 

. 

(a) 180  

a  80   180

a  100

 b  110  

       b   

180
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(b) 210

2c  

c 

210

105

c e  180  

c  e  180

105  e  180

e  180   105

 75

BODC 360  

d  e  210  20   360

d   360   210   20   e 

 130   c 

 130   75

 

3. 

 55

 AB  O 

 

   

OAC OA OC

a = 50  

 
 
 
 

B 
A 

C 

 OAC  

a  b  50   180

b   180   50   a 

 80

AB ACB

a  20   c 

c 

 90

 90   20   a 

 20

OAC d    OAC   50  

 

 

 
 

  

 

 

 

សាកលវទិ្យាល័យភូមិន្ទភនំពេញ                                                               កមមវធីិពលីកកមពស់គុណវុឌ្ឍគិ្គូបពគ្រៀន្កគ្មិតបរញិ្ញា បគ្ត 

មហាវទិ្យាល័យអប់រ ំ                                                                                 គ្បភេហរិញ្ាបបទាន្៖ គពគ្ោរកកលមអការអប់រចំំពណះទូ្យពៅ 

___________________________________________________________________________________________



19 

 

 

 

 

c 
 
O d 

 

AOC b  2e e = 40  

 4. 
C 

AB  CD 

 ABE  DEC 

? 

 

 

BDC

BDC =

AB DC ACD ( )

ACD = = BDC

DEC C D

ABD ACD

ABD = ACD =

ABE A B

Practice No. 3 

#G1.  

O  

(a) (b) 
 
 
 
 
 
 

(c) (d) 

b 

 
 

 
 

A 

B

D 
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c 

O  d 
 

a b 

  

 

  

 

 
O 

 

 

(e) (f) 
 
 
 
 
 
 

(g) (h) 

#G2. O   

 AOD, BOF  COG  

(a)  

(b) . G C 

 

#G3. 

(a) (b) 
 
 
 
 
 
 

(c) (d) 
 
 
 
 
 
 
 
 

(e) 

 

 

  

 

 

 
  

 

 
 

 

 

 

 

 

 

 

 
 

 

(f) 
 

 
 

 

E 
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H   

  

 

 

 
 

 
 

 

 

 

  

 
 

(g) 

#G4. ? 

D  

C G U 

 
 

F 
 

 V T 

A 
 

P 
S
 

#G5. O  

(a) (b) 
 
 
 
 
 
 
 
 
 

(c) (d) 

b O a 
A B 

 

AD = DC 

(h) 

 

  

 
  

 
  

 
 

 

b 
c 
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2 x +  

 

 

  

 

 

 

 

 

  

#G6.   

(a) (b) 
 
 
 
 
 
 
 
 

(c) 

#G7. O  D C
 

BD = DC  PAB   
 

 AD CAP ? 

 
  

 

#G8. O   

OP = PQ = QR 

 OP  QR  

Q 

#G9. O 

ABC B  

C 

x, y  z  

 
 
 

 A 

2 x +  

6 x –  

2 x –  

B 

O 

A 

P 
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y
 

 

 

#G10. D 

 
 
 
 
 
 
 
 
 
 
 

B 
A 

O AD  AB A 

 ACE =  

  : 

(a)  ADE (b)  DAE (c)  EAB (d)  AOE 

#G7.  
 
 
 
 
 

C A 
 
 
 
 
 

D 

O BA  CBD = 45  

a.    

b.    

 

 

 

 

B 
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#G8. 
N

 

 
 
 
 
 
 

L P 
 
 
 
 
 
 
 
 

LNPQ   O,  NQM  20   

 MOL  64   

 

a. OLQ 
b. NQP 
c. NLP 
d. NPL 

4.  

1.   T  O 

 P  R  

T 
 
 
 
 

(a) PT = RT 

(b)  TPO  TRO  
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2.   

 

 

(i.e. = )  

(Alternate Segment Theorem/tangent-chord theorem) 

. 

POS   

 SRP = 90

 PS  

 PSR =  PQR = x  
 
 

 

 
 

 

   SPR = 180   90   x 

= 90  x

       RPT = 90  angle SPR

 90  90  x  

 x

 =  PQR  

 

3.  

B C 

   

 AXB  DXC 

 

 

 BAC =  BDC  

 ABD =  ACD 

AXB  DXC  

 

   

 

AX  CX = BX  DX 
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(

) 

BD  

B  D  P   

AX  CX = PX  PX 

 

 
 
 

   1. 

   

 

 

P 
 
 
 

 O 
a 

TOR TOP

 TOR = 65  

TR OR  

 TRO = 90

 
a  180  90   65

2. 

 25

A 

x C 

  x  y  

     

tangent-chord 

 

     O 

AX  CX = PX2 

 

 
 

 

 

 

 

 

T

R

y T

B
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x  62   

TA TB TAB

 ABT  = x  62

  

y  62   62   180

y     56

 

 

   3. 

x y   

 

 

AT

AT2 

36  

BT. DT 

BT  4 
 

 BT  9  
 

y  8 
y    =

BT  9 
1 cm 

AC BD

AP. PC   BP. PD 

2.5 x   1  4 

                                        x  1.6 cm 
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Practice No. 4 

#G1.  O  

(a) (b) 

(c) 
 
 
 
 
 
 
 
 
 
 
 
 

(d) 

(e)        (f)  
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

  

 

 
 

 

 
 

 

 
 

 

 

 

 

a 

b 
O 
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7 cm 

 
5 cm 

 

 

 

 

  

 

 

 
 

 
 

#G2.  

(a) (b) A 
 

T 
D 

B 

(c) A    (d)  

 

 T 
 

 

 

 

 

 
(e)     (f) 

 
 
 
 
 
 
 
 

#G3. TAD   D 

(a)  a  b 

(b) BTA

 

(c)  B 

BC = 5 cm 

CT = 4 cm T 

AT 

 

 
  

 

  

2 x 

 

 
 

2.5 
  

 

 

 
 

 

  
  

x x 
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C y  

 

#G4. ABC

AD BAC
 A 

(a) AD

(b) BDT DT

     T       D 

#G5. A  
In the diagram, TA and TB are tangents. 

Find the angles a, b and c. 

Give reasons for your answers. 

T 

B 

#G6. AT and BT are tangents to the circle, 
centre C. 

P is a point on the circumference, P 
as shown. 

T
 

Angle BAT = 65

Calculate the size of 

(a) x (b) y (c) z 

  

សាកលវទិ្យាល័យភូមិន្ទភនំពេញ                                                               កមមវធីិពលីកកមពស់គុណវុឌ្ឍគិ្គូបពគ្រៀន្កគ្មិតបរញិ្ញា បគ្ត 

មហាវទិ្យាល័យអប់រ ំ                                                                                 គ្បភេហរិញ្ាបបទាន្៖ គពគ្ោរកកលមអការអប់រចំំពណះទូ្យពៅ 

___________________________________________________________________________________________



31 

#G7. 

In the diagram above, not drawn to scale, ABCT is a circle. AC and BT are 
diameters. TP, the tangent at T, meets BA produced at P, so that  APT  40 . 

Calculate, giving reasons for all statements, the size of 

(a)  BTP 

(b)  BAT 

(c)  ABT 

(d)  ACT 
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