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1 A broken square

A broken square

3
Calculateaand b
3
A a
\

10

B = (44 6-co0s(70°),6 - sin(70°))
A=1(0,10-3)=(0,7)
Calculating intersection S:
Slope: § — Bu=Ay _ Gsin(70°) -7
OP€: § = B A, = 156.cos(70°)
Sy=5;-5+7
% =3 18-sin(70°)—21
S= (37 4;:3-005(700) + 7)
a =A% = /(S — AT+ (S, A% = /91 (Bs+ 772 = /01957 =

BVTH 52 =3 /1+ (Fl0)oT)2 ~ 3.075




cos(70°) = 74

2c0s(70°) = g4 = 0281 = 3
— 3
6-b= 2 cos(70°)

— 3 ~
b—6—mwl614

So, in short: a ~ 3.075, b =~ 1.614

2 Triangle area

Find the area of the
shaded region

4.5

Hypotenuse: s = \/62 + (43)% = \/36 +201 = /567 =,/22 =1 =7
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3 The circle

Calculate x

Assuming the middle line crosses the center point of the circle, we can deduce
the necessary information.

r=982 -4

The central angle is twice the inscribed angle a, so 2a = ,3 = % = %
1

o =

Using the rightmost point as the origin, the coordinates of P can be calculated
as follows:

P i) (es)- () -(3%
x=P-il=—2sin(a) — 2v/3 - —cos(a) = —2sin(a) + 2 cos(a)V3
x = —2sin() + 2 cos(1)V3 ~ 2.862



4 The rectangle

syly — z) =133

yly —x) =27

y+ 3 =6x

y=06x—3

(62 — 3)(6x —3 —x) =27
(62 — 3)(bax — 3) =27
3022 — 18z — 152 + 9 = 27
3022 — 33z — 18 =0

1022 — 11z —6 =0

(22 —3)(bx+2)=0

20 =3Vbdr=-2

T = 1% V= —%

Negative lengths are impossible, so z = 1%.
y=6x—-3=6-(11)-3=9-3=6

_a43 . 43 1 a_ 19l
A=z =% 6-91.6=13]

135 =6(6+3) — 135 — 135 =54 — 27 =27

Calculate x and y
Find the areas of
regions A and B



5 Hexagon area

D
1 B

> .0

Find the area of the
shaded region

Assuming a perfect hexagon, the coordinates of A,B,C and D can be calculated
using the bottom vertex as the origin. Then, the bottom right edge makes an
angle of 30° with the x-axis, which means the bottom right vertex has coordi-
nates (cos(30°),sin(30°)) = (3v/3,1).

A=(3V3,5+3)=(GV37)

B=(-3V3,3+1+3)=(-3V3,9)

_ (1 3
C=(3V3,3)
D =(0,2)
Calculating intersection X:

7
Ygreen = %ZE = —%1‘ — _%\/51;
2

yred—%x+b:%x+b:%\/§x+b

Through (—21+v/3, 3):

’2

1 _ 2V3 1
?fT'*g\/ngb
§=—g+b

_5

b=3%
yred:¥$—|—%
%964-%:—%‘/%
23v3.._ 5
BY3, — 5



xTr =

(e[S}

L9
23/3

y= Ty
_ 5f 35
X_( T46 0 46

)

—45
138v/3

E
3

Calculatmg the area:

1 143
= () - (4
6 46 69
1 53 13v3
XB = (_4\7/§_|;546) — —92>
1./3 4 5V3 143
ﬁ:(z 3 ) =B
2\/%6 5@3
XD= ("% )= ("%
Area:%((XA/\ﬁ)—&—(% XD +(X ?/\? 14‘[ %—%
57 17, M_,_Sf g_g._13\/§):;<14f+31f+13f) 1( 80v/3
16~ 23 46 6 92 46 92 2 21769
So, the answer is: 22+/3 ~ 1.004

_5V3

46

_5/3 _ 35

46~ 46

6 Calculate the angle

0.5

30°

1.5

)_|_17

) =

43
23
40
GV3



g(t) = At = (‘{3) t

Circle ¢ of radius 1.5, centered at B: |C — B|? =
C24(Cy V3 + 1) = <%>2
Substituting C' = g(t)
(V3-1)? +(t=V3+35)* =
32 +2— V3.t + tff t+3flf+% —3V3+
2 —2/3. t+t+3+1—\/§—%
42+ (1-2V3)t+1-+/3=0
abe-formula, with a =4, b=1—-2v3,c=1—/3:
D =b?—4ac = (1-2v/3)%2—4-4- (1 \/3?) =1-4v/34+12-16+16v3 = —3+12V/3
= _bi\ﬁ —1+2f:|:\/—3+12 %—i— i\/gi é\/m

+ L f— sV-—3+ 12 ~ —0.219 < 0, so only one positive solution remains:
t_—§+if+§ —3+12\/§~0.835
Intersection X:
x == (V3 - R . X N

=g(t) = = [ ATV

t ~1+3VB+ V=3 +12v8

Now, we just need to find the angle 6 between E;(t and (_01>:

[

N

|BX|cos(0) = BX -

2
cos(f) = %( Xy)

0= arccos(g(\/g 141143 L1V/-3+12V3))
6 = arccos(—7 %\[ %\/ -3+ 12\/§) ~ 74.66°

3 cos(6) = (X — B) - ( 01)



