Harder Area Problems

Yue Kwok Choy
Given that ABCD is a rectangle, as in Figure 1.
Area of AABP =a, A D
Areaof APCQ =b, c
Area of AADQ =c, Q
find the area of AAPQ. Figure 1 a 5
B P C

Asin Figure 2, Q isapointinside AABC.

From Q, draw three lines parallel to sides of AABC.
These three lines divides the triangle into six portions.

If we knows the area of three parallelogram to be a,b,c.
Find the area of AABC .
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In Figure 3, BD: DC=3:4 in AABC. F is apoint on AD
E

such that AF : FD =2 :5. CF is produced to meet AB at E.
Find AE : EB.
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A
In Figure 4, CD and BE intersect at F in AABC,
If the area of ABDF s 5, the area of ABCF is 10, D E
the area of ACEF is 8 - find the arca of ADFE.
Figure 4
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In Figure 5, ABCD is a square.
P is a point inside the square.
If PA=3,PC=7,PD=5.
find the area of ABCD .

Figure 5




Solution

1. Let AB=x, AD=y, then Qsz—E, PC:y—2 A D
y X
c
xy=a+b+c+S )
Let AAPQ=S, we have: { {X—Ej(y—ﬁjz% 2 . Q
y X
b
From (2), (xy — 2¢) (xy — 2a) = 2bxy B P c

(xy)’ —2(a+b+c)xy)+4dac=0

y= 2(a+b+c)+\/4(a+b+c)z—l6ac
- 2

Since xy>0,

:(a+b+c)+\/(a+b+c)2—4ac 3)

3) 4 (1), S=y(a+b+c)’ —4ac .

2. Letthe areas of AQFH, AQIE, AGDQ be x,y, z respectively.

Then :
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Area of AABC=a+b+c+E+£+ﬂ
2a 2b 2c
3. AF:FD=2:5, then for some constant k, we have A

Area of AAFC =2k, £
Area of AFDC = 5k.

BD : DC =3 : 4, then
Area of ABDF : Area of AFDC=3:4.
Area of ABDF = ngk:Q

4 4 B D

Area of ABFC = 5k+§:% .

AE : EB = Area of AAEC : Area of ABEC (1)

AE : EB = Area of AAEF : Area of ABEF 2)

Since Area of AAFC = Area of AAEC — Area of AAEF
and Area of ABFC = Area of AAEF — Area of ABEF

we have AE:EB = Area of AAFC : Area of ABFC = 2k:%:8:35



Join AF.
LetAADF =x, AAEF =y

A
Then AABF:AAEF =BF: EF = ABCF: ACEF.
S (5+x):y=10:8 D
SAx=5y+20=0 e (D) E
Similarly AADF: AACF = DF: CF = ABDF: ABCF.
Wehave x:(y+8)=5:10
(y+8) B C

L2x-y—-8=0 ()

Solving (1),(2) we get x =10,y =12.
.. The areaof ADFE is x+y=22 square units

Rotate AAPD about D toget ADQD.

AAPD = ADQD . D
Then APDQ is aright-angled isosceles triangle.
/DPQ = 45° . R
PQ= 52 +5> =450 Q
In APQC, let ZQPC=8. 3

Apply cosine law, we have

cose—(*/%)2+72_32—50+49_9— 9 9050 92
2(V507) 1450 1450 14x50 14

2
Also, sin@=_[1- ﬂ = @
14 14

Let the side of the square = x.
Apply cosine law to  APCD,
x? =7 +5 -2x7x 5005(45° + 9): 49 + 25— 70(cos45° cos 0 —sin45° sin 9)

I 92 1 34 70
=74 -70) = x = - x N2 74 Do - J17)=74-59 - V17 )= 29 + 517
(sz 4 2 14} 14( ) [ ) 2N

Area of the square = x> =29 + 5y17



