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SOLUTION TRAPEZOID

1. SOLUTION: METHOD BY TRIGONOMETRY

x=AB

dl = BC = /(1810)? — x*

A.\ta FC = +/(1050)% — a*
\ 2000p , / /:'\ BF = BC— FC
- / i

d2=AD=BF= 1810)% — 2% — 1050)* — z*
vV v

di = \/(1810)% — a2

Figure 1: Trapezoid.



Let AB =x
We also have BC = d,

From the right triangle AABC we have the hypothenuse AC = 1810.
We have:
4 = JABT0F =2
We also have another right triangle ADFC
FC = 4/(1050)2 — x2
Another equality:
AD =d, = BF=BC-FC
We can also write

dy = 4/(1810)2 — x2 — /(10502 — x2

We can also see that :

(BCA = /CAD

m/BCA = a = m/CAD

The Area A AABC will contain 3160 plots of land:

A AABC = 3160p

Furthermore

A AACD = 2000p

We use the formula of two sides and the included angle:
For triangle AABC:

1
5 -BC-AC -sina = 3160p (1)

For AACD:

-AD - AC - sina = 2000p (2)

NI



Let’s divide (1) by (2)
3-BC-AC-sina _ 3160p
1.AD-AC-sina  2000p
Simplifying we get:

BC _ 316

AD 2

Or
25 =158
Butd; = BCand d, = AD

This yields:
/(1810)% — x2

V(1810)2 — x2 — 4/(1050)2 — x2
Multiplying the two sides by the denominator of the first side:

V(1810)2 — 22 = 1.58(4/(1810)2 — 2 — /(10502 — x2)
JAB10)2 — 22 = 1.58( y/(1810)2 — 22) — 1.58(1/(1050)2 — 22)
(1.58 — 1) 1/(1810)2 — 22 = 1.58 4/(1050)2 — x2

0.58 4/(1810)2 — x2 = 1.58 1/(1050)2 — x2

/(1810)% — 2 = 138 /(1050)% — 2

/(1810)2 — a2 = 42 /(1050)2 — x2

— 079
Letk = 0.29

=1.58

We get:
V/(1810)2 — 22 = k+/(1050)2 — x2

Squaring both sides we get:
(1810)* — x? = k*((1050)* — x?)
(1810)? — x* = k*(1050)* — k*x?

(k2 = 1)x? = k2 - (1050)% — (1810)2

o k*(1050)2—(1810)?
X = P21

_ [k2-(1050)2-(1810)2
X = )



We plugin the values:
(323)% - (1050)2 — (1810)?
x = :
@Br -1
x = 874.0605963

Rounding:

Finding the angles a and

: _ X
simnao = 1810

We get

sinq = 400963 oy = 28° 8753967

On the other hand, in trianglee AADC:

sin(180° — (@ +P)) sina _sin(a+p) sina
1810 1050 1810 1050

This yields:

sin(a + ) = Blgina

1050
Or:

sin (a + p) = 1313 sin 28°.8753967 < (a + p) = 56°.35006873
So we get:

B = 56°.35006873 — 28°.8753967

p = 27°.47467203

The area of the triangles:

Area A AABC =1 -x-AC-cosa

Area A AABC = % x 874.0605963 x 1810 x cos 28°.8753967
Area A AABC = 692678.2811

Rounding:



Area A AABC = 692678 m?

For AADC
Area ALADC = 5 -1050 - 1810 - sin
Or:
Area AAADC = % -1050 - 1810 - sin 27°.47467203
Area AAADC = 438403.9754
Rounding:
Area AAADC = 438404 m?

AIRE SURFACE TOTALE :
Adding the two areas:
A DOABCD = 692678 + 438404
A OABCD = 1131082 m?
A AREA OF PLOT : 5160 plots in total

_ 1131082
Area Plot = e

| A AREA OF PLOT := 219 m?]

Heron formula for the triangle AADC

Calculating d,

sina _ sinf

1050 d, sina
in 27°.47467203

dy = 1050 - 22 6

sin 28°.8753967
d, = 1003.143208

The sides : 1050,1810,1003.143208




Calculating s:

1050+1810+1003.143208
2

s = 1931.571604

s — 1050 = 1931.571604 — 1050 = 881.571604

s — 1810 = 1931.571604 — 1810 = 121.571604

s —1003.143208 = 1931.571604 — 1003.143208 = 928.428396

Area A AADC = V1931571604 x 881.571604 x 121.571604 x 928.428396
Area A AADC = 438403.9751

S =

Rounding:
L'aire AAADC = 438404 m?




2. SOLUTION: ALGEBRA METHOD

= AB

i e o = . = — o - R ]
d2 = /(18102 — 22 — /(1050 — a2 d1=BC= \/(1810)* — x

D

FC = \/(1050)2 — 22

BF = BC — FC

d2 = AD = BF = /(1810)2 — 22 — /(1050)% — 2

B_| Fil \/(1050)% — &2

dl = +/(1810)% — 22

Figure 2: Trapezoid2.

Let AB=x
Also BC = d,
For right triangle AABC we have hypothenuse AC = 1810.
We have:

dy = /(1810)2 — 2

We have another right triangle ADFC

FC = /(10502 — 2

Another equality:
AD =d, = BF=BC-FC

We can also write:



dy = +/(1810)2 — x2 — /(10502 — x2
Area of the surface AAABCwill contain 3160 plots out of 5160.

For AABC:
ANLABC
The area of AAABC =1 -x-BC
OR
ALABC = - x-d;
ALABC = 1x+/(1810)% — x2

Now we get the total area:

A OABCD = 0ABFD + ADFC

Area of A OABFD:

Area of A OABFD =x-d,

We replace

A OABFD = x - (4/(1810)2 — 22 — 4/(1050)2 — x2)
A DABFD = x4/(1810)2 — x2 — x 1/(1050)2 — x2

For triangle ADFC:
Area A ADFC =1 -x-FC
Or
Area of A ADFC =
Area of A ADFC =
Total Area :

Area A OABCD = 0ABFD + ADFC

X'dl

x - \J(1050)2 — 22

1,
2
1,
2

We plugin:



1
Area A OABCD = x+/(1810)? — x2 — x +/(1050)% — x? + X 1/(1050)% — x2
Area A DABCD = x /(18102 — 2 — Lx /(10502 — 2

Comparing the Areas:
Area AABC = 3160p
Area OABCD = 5160p

It yields:

Area DABCD __ 5160p
Area AABC — 3160p

Or:

A nABC = zgb Area DABCD

We simplify:

A AABC = %Area OABCD

We plugin:

1 7 1

¥ V(1810)? — x2 = %(x 1/(1810)% — x2 — X 1/(1050)2 — x?)
We can write:

H5x (1810)7 — % = x {/(1810)7 — % — 1 y/(1050)* - 22

Let’s divide the two sides by x

19 \[(1810)2 — x2 = /(1810)% — 2 — 1 1/(1050)2 — 22
Adjusting;:

14/(1050)2 — x% = (1 — 1£)/(1810)> — x2

2 4/(1050)% — x2 = 2 1/(1810)? — x?

Multiplying the two sides by 2:

V(1050)2 — x2 = £ 1/(1810)2 — 2

We can also write:

058 /(1050)2 — 22 = /(1810)2 — x2




Letk = %

We have:

V(1810)2 — 22 = k +/(1050)2 — x2
Squaring the two sides:
(1810)% — x? = k*((1050)* — x2)
(1810)% — x2 = k*(1050)% — k*x?

(k2 = 1)a2 = k2 - (1050)% — (1810)?

> K2(1050)2—(1810)%
Xt = 21

K2:(1050)2~(1810)2
U X 02-(1810)
We plugin:

|5 -a0s02 - (8102
(B3r -1
x = 874.0605963

Rounding:
Areas:
The other sides:
4, = [ABI0P =22
d; = /(1810)2 — (874.0605963)2
d; = 1584.966269
dy = 4/(1810)2 — x2 — 4/(1050)2 — x?
dy = +/(1810)2 — (874.0605963)2 — +/(1050) — (874.0605963)2
d, = 1003.143208




Area AABC = %x - dq
Area AABC = 1 x 874.0605963 x 1584.966269
Area AABC = 692678.2811
Rounding:

A AABC = 692678 m?
TOTAL AREA :

The trapezoid:

AODABCD = &% . ¢

A DABCD = 1550966269 1003143208 o 874 (605963
A OABCD = 1131082.256

A ABCD = 1131082 m?

AREA OF PLOT : 5160 PLOTS

Aparcelle = 1131982

5160

| AParcelle = 219 m?|

Heron formula for AADC

Calculating d,

sina sinf sin f3
= =1 .

1050 ~ 4, 2= 1050 g

A . "5in 27°.47467203
d, = 1050 sin 28°.8753967

d, = 1003.143208
The sides : 1050,1810,1003.143208

Calculating s:

1050+1810+1003.143208
2

s =



s = 1931.571604

s — 1050 = 1931.571604 — 1050 = 881.571604

s — 1810 = 1931.571604 — 1810 = 121.571604

s —1003.143208 = 1931.571604 — 1003.143208 = 928.428396

Area AAADC = V1931.571604 x 881.571604 x 121.571604 x 928.428396
Area AANADC = 438403.9751

Rounding:
Area AAADC = 438404 m?






