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Let  r  be the radius of the in-circle. 
Area = (r2 = 12(  
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(QCO = 30o
CQ = CP = 
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AR = AQ = b – CQ = b – 6 
BR = BP = a – CP = a – 6 
c = AB = AR + CR = a + b – 12 


(1)
By cosine law,  c2 = a2 + b2 – 2ab cos 60o 




= a2 + b2 – ab


(2)

From (1) and (2),    (a + b – 12)2 = a2 + b2 – ab 





a2 + b2 + 144 + 2ab – 24a – 24b = a2 + b2 – ab





3ab = 24a + 24b – 144 





ab = 8a + 8b – 48 
(3) 

Given that  
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(
b2 – 13b + 30 = 0     b = 3, 10
Since  b > 6,  ( b = 10  and  a = 16

Area of (ABC = 
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[image: image6.emf]
Note that   Area of (PAB = area of (PBC = area of (PCD  (same base, same height)

(
2 (PAB = (PAC     


and    

2 (PCD = (PBD
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From (1) and (2), 
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3.
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(1)
If  
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  (B is a right angle.

(2)
If   a = 2b, 
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 (A is a right angle.
4.
Brahmagupta's Formula
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(1)
By cosine laws on  (ABC  and  (ADC,
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(2)

Since  
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(3)
(3)((2),
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(4)

(4)((1),

[image: image27.wmf](

)

(

)

2

2

2

2

2

2

2

4

1

4

d

c

b

a

cd

ab

-

-

+

-

+

=

D





[image: image28.wmf](

)

[

]

(

)

2

2

2

2

2

2

2

2

16

d

c

b

a

cd

ab

-

-

+

-

+

=

D






[image: image29.wmf](

)

(

)

[

]

(

)

(

)

[

]

2

2

2

2

2

2

2

2

2

2

d

c

b

a

cd

ab

d

c

b

a

cd

ab

-

-

+

-

+

-

-

+

+

+

=






[image: image30.wmf](

)

(

)

[

]

(

)

(

)

[

]

2

2

2

2

b

a

d

c

d

c

b

a

-

-

+

-

-

+

=






[image: image31.wmf](

)

(

)

(

)

(

)

d

c

b

a

d

c

b

a

d

c

b

a

d

c

b

a

+

+

+

-

+

+

-

+

-

+

-

+

+

=






[image: image32.wmf](

)

(

)

(

)

(

)

2

,

16

d

c

b

a

s

with

d

s

c

s

b

s

a

s

+

+

+

=

-

-

-

-

=




(

[image: image33.wmf](

)

(

)

(

)

(

)

d

s

c

s

b

s

a

s

-

-

-

-

=

D


5.
Troublesome plane

[image: image44.emf]Let  AGFE  be the projection of  ABCD  on the ground.
DE, CF, BG  are vertical lines.
AB = 4, BC = 3, BG = 1 , CF = 2
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Drop a perpendicular line from  B  to CF.
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Let  ( = (AGF
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Area of (AGF = 
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Area of (ABC =
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Let  x  be the angle between the cardboard ABCD  and the horizontal .

Since the projection of (ABC to the horizontal is  (AGF .
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