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T(EI-{(2)
T{Z3*I(30 g, 1314213562
I V2+3%2+3=45 |1 2'::2::2:2 V  V8-v2£/8-2-46 2.449439743
IT J2.\3=v2-3=\6 [Ftz+Iis; VI V8-2=V4 V2-V2=2J2-2=12 1Azl a2
3T14626437
V4 _ 14 _ sy 2 _2 B5_255_2 ZATSs I
m BT L amee] v F-fB-3P4E [T e
v @:\/%:\/523 2.635751311| yrrT [4l- [9_9_3 J2_3 5 e
V2 2, 645751311 2 N2 2 V22 2 oo 2y 121326344
Wl 5. 1213208344
n
. —2.3./3./5 = 214 _2 14 _2
2J3-3/56=2-3-43. /6 = 6J15. 2dm SZ =52 =512
5J__ 1 1 _1.1 _1.2
\/5 = \/_ 5\/— 2e 2 EGX/E Ea\/g—??a a \/E'\/g—zﬂ \/g
: =3a-a-2 -7 =34%- 6 _ 6 J2_’8\2_3
3a72 a7 =3a-a -2 -7 =3a° - \14. 2f = 755 2_5.2_5\/2—
1-4 B-L-13 348 (VB2 =(? (B = 5=5-11
N S b N3 3e8  (av2)?=(lay (V2P -1d?-2-1d?.
1_[9_9_3_3 J2_3J2_q1 2 2 _(2,.y2 2_4 _4,.2_41.2
45— E—iz—ﬁ—ﬁ'fz—?—lé\/i. 3f% ( a\/—) ( 0) (\/—) §a 3—50 —1§a .
V24 +6 =46 +6 =26 + 6 =3V6. 4d= \/3a2+\/1202=\/02-3+\/4-az-3—\0\\/—+2\a\\/——3\a\\/§-
VB0 -10 - 165 - ﬁ.ﬁ:m 1045 _ 45 - 25 = 2.5. el [3a? - [L.a?3-1)4\3.

ON]| Blw

V18a —/8a =/9-2a —\/4-2a =3v2a - 2\J2a =~/2a. (voorwaarde: a > 0)

42 [Fa? = [L-a? 7 =1a]\T.

aJ8-av2 =aJ4 -2 -aJ2 =2aJ2 - aV2 = aV2.
V2a? + F Va2 232 a7+ 142 a7 9 14012,

J24La? —oa? = \[158° _a? 2 = T4 _|ay2 = T2 L2 0|.J2 = 31[a|Z -|aiZ = 24[a V2.
a? /50 - a® 32 = a® 252 - d° J162 5a2f 4a2f aZJ—

(%ax/i)2+(§ax/§)2 %ax/_ lavza+3 a\/_ a\/_ a 2+ 2= a +%2az_%az %azzl%az,
St =% ﬁ+\/‘l% TJ—+— laf3+d ax/— ax/§+ga\/§=§ax/§.

I (\/§+\/§)2:(\/§+\/§)~(\/§+\/§):2+\/€+\/€+3:5+2\/€.(¢2+3)

II  (V3++2)-(3-+2)=3-+/6 +/6 —2=3-2. Dus waar.

IIT (1+\/§)2:(1+\/§)~(1+\/§):1+\/§+x/§+2:3+2x/§. Dus waar.

IV (10-+3)% =(10 -/3)- (10 —+/3) =100 — 10+/3 —~10/3 + 3 =103 - 20+/3. (+ 100 - 3)

Merkwaardige producten:

O+02=02+2.0-0+ 0% (@O-0Y%=0%2-2.0-0+0% en
(32 —B5)2 = (3v2)2 =2-3v2 -5 +/6° =9.2- 610 + 5 = 23 - 610.

(V2 +3V3)2 = (2V2)2 +2-242 - 3v3 + (3v3)2 = 4.2+ 126 + 93 =35+ 126.

(543 +2)- (53 -2)=(5+3)% -2% =25.3-4 =71.
(@-3)2=a?-2-a-\3+3° =a? -2a\3 +3.
(a—ax/i)z:az—Z~a-ax/§+(a\/§)2=az—202-\/§+02-2:3az—202~\/§.
(4—%0@)2 =42—2~4~%0\/§+(%0\/§)2 =16—4a~x/§+%~az~2:16—4ax/§+%az.

(@ +0)-(0-0)=0°% - 02,

_2-(\B+1)
5-1

2 2 ~5+1
J5 -1 \/—1\/—+1

_2J’+2 1J—+
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10 Z2-V3_ 1o~(J§—J§)_1oﬁf1oJ§__
f+f “ i - f N e

12J_+122 _12/4 +24 24J—+24 ~3J5+3.

Jﬁ—ﬁ :Jﬁ—ﬁ mwi

102

(2aN2 - aN3)? = (2a2)? -2 - 2a2 - a3 + (av/3)? = 8a® — 4a® -6 + 3a® =11a® — 4a® /6.

3 /6.

\/§+«/§:\/§+\/§.\/§+\/§:(«/5+x/§)2:J§2+2-J§-J§+\/§2:5+2~\/ﬁ+2:7+2-\/ﬁ:21 gm
52 52 iz  5-2 3 :
1 3 /3y A 2 1 3 3 2_7 3. 9.3
GV2+3B3yY =GV2yY+2. 42 33+ 3By =t 2+3 o+ 5 3=-L+3V6+8L-32+3V6-23+3
J72 :\/36.2.3+J’:6\/—-(3+\/’) 18J—+6J— -342 + 6.
3-43 3-v3 3+43 9-3
( 1 )2: 1 _ 1 __ 1 __ 1 3+2J2_ _3+2J2 _3+22 _ 3+2J— -3 1 22,
V2 -1 N2-1?% % 2.y2.1+12 3-242 3-2J2 3+242 3*-(2J2) 9-4-2
(0+L)2:(a+2a)2:(3a):9 _sa'_ 9 g2
25 5 25 25 25 45 20 207 -
I i+i:i.£+i.i:L+L: +y¢ 2
Xy Xy y x xy xy Xy Xty
ir L-i_L X 1x_ Y _ x_Y X pygyaar
Xy Xy yx Xxy Xxy xy
3,2 _3 3,2 2_9 .4 _9+4_13_1
e *3% " 2x 373x 2 6xt6x 6x “bx” x°
3 _2_33_2.2_9 _ 4_9-4_35
v 2x 3x 2x 3 3x 2 6x 6x 6X 6 Dus waar
1 ,2_1,22_1_,4_35 o a_l_aa_1 b_d _b_d-b
ax P xTax T 2T ax Yo Tax WdE  §-G=4 e a6 ab wb~ b
3_2_33_22_9_4_5 1_2 x,1 _2x,1_2x+1
2a 3a 2a 3 3a 2 6ba 6a 6a’ lleB 2+x Ux =% tx X
1. 1_1 1a_1_ a_1-a = _2_3a.a_2_3d¢_2_3d-2
ab b ab b a ab ab  ab 1ufeE 3a a1l a a a a  a
1, 1 _1 x+2 1 x__x+2 X _ 2x+2
X x+42 X x+2 x+2 X X(X+2) x(x+2) x(x+2)°
1 1 _ 1 ,X+4+ 1 x+3_ xX+4 xX+3 2x+7
X+3 x+4 x+3 x+4 " x+4 x+3 (x+3)(x+4) (x+3)(x+4) (x+3)(x+4)'
x _ 1 _ x x+2_ 1 x-2__ x*+2x _ x-2 _xX42x-x+2 __ xP+x42
x-2 x+2 x-2 x+2 x+2 x-2 (x-2)(x+2) (x-2)(x+2) (x-2)(x+2) (x-2)(x+2)°
X+2 __x _x+2 x-2__x . x+3___ x*-4 _ x*+3x _x*-4-x*3x__ -4-3x
x+3 x-2 x+3 x-2 x-2 x+3 (x-2)(x+3) (x-2)(x+3) (x-2)(x+3) (x=2)(x+3)"
2x _ 3x _ 2x x+3_ 3x x+2__2x%+6x __3x%+6x _2x*+6x-3x"-6x__  —x°
x+2 x+3 x+2 x+3 x+3 x+2 (x+2)(x+3) (x+2)(x+3) (x+2)(x+3) (x+2)(x+3)"
X+2 _X+3 _x+2 x+2 _x+3 x+3_ _X’+4x+4 _ xP+bx+9 _ X*+4x+4-x*—6x-9 __  -2x-5
x+3 x+2 x+43 x+2 x+2 x+3 (x+2)(x+3) (x+2)(x+3) (x+2)(x+3) (x+2)(x+3)"
1_ 1 1_o,_1 3_,__x
S=b+= 13b p—Zq i 13c Y =X "%
l-b.c,1 1.29.9_ 1 3_xox-l x.
1 bcclc p-1'¢ ¢ y 1 x-1 x-1
a-cT¢ 1_24° 1 3 xox_ _x
== x-1 x-1
1_bc+l 1(kr‘wsehr\gs: vermenigvuldigen) P 9 9 4 2
a c 2071 3_x‘-x-x
a-(bc+1)=c-1 1_29 y x -1
a=_—¢ P g 3 _x%-2x
bc+1 p-(2g°-1)=g¢q-1 y  x-1
p=—1 y(x%-2x)=3-(x-1)
24%-1
4 _3(x-1
Y S o
3 2 _ 3y _ox _3y-2x 14b 2y X _2x(x+1)  x* _2xP+2x-x® _ x’+2x
X2y Xyz X2y2 X2y2 X2y2 x+1 x+1 x+1 x+1 x+1 -
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17¢

18a &
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5a__a _Dbalb+l) _a.3b _5ab+5a-3ab _ 2ab+5a
36" b+1 7 3b(b+1) 3b(b+1) 3b(b+1) 36(b+1)"

1,1 1 1 x*, 1 x, 1 _x*, x 1 _xP+x+1

EIAR I R v iy S v JLv Jv: S

2x+1_x-1_@x+1)(x+2) (x-D(x+1) _2x%+4x+x+2 _ x®-1 _2x%°4B5x+2-x%+1_ x*+5x+3
x+1 x+2 (x+D)(x+2) (x+1(x+2) (x+1)(x+2) (x+1)(x+2) (x+1)(x+2) (x+D)(x+2)°
PP Ppt2) pp+1) p*+2p° piep  _pPrept-pt-pt _ —pte2p?

p+1 - p+2  (p+lp+2) (p+D(p+2) (p+D(p+2) (p+D(p+2) (p+D(p+2) (p+D(p+2)

%+ﬁ:§:i 2x%+2x+2x+2=x% +4x +3x +12
x+1 2 _x+1 2x% 1 4x+2=x° +T7x +12
2(X+1) 2(x+1) x+4 2
x+3 _ x+1 x“-3x-10=0
2zx+1)  x+4 (¥x-5)(x+2)=0
2’\;(4;32 = X:i (kruiselings vermenigvuldigen) x=5v x=-2
(2X+2)(X+1)—(X+3)(X+4) (hiernaast verder) voldoet  voldoet (hoemers worden niet nul)
x+1+-1o=X x313x%=x%—x
x 1~ %x+3
(aDx=1) 1 __x x3+2x%+x=0
-1 -1 3
Xzfl( 1 _XX o X(X2+2X+1)=0
X;l x-1" x+3 x(x+1)(x+1)=0
ﬁ: ~+3 (kruiselings vermenigvuldigen) x=0v x=-1
2 . voldoet  voldoet
x(x +3)=x(x —1) (hiernaast verder)
% ﬁ:xil X2—8X+3=0(a=1;b:—86nc=3)
x=3 oy —x o3 D=b%-4ac=(-8)°-4-1.3=64-12=52
xz()’\;:3) X(3X— ) X . . —b+J— 8+J_ 8+«/41 3+2\/— _4+3
x(x=3) =il (kruiselings vermenigvuldigen) X =
3x(x -3)=(2x -3)(x +1) X = 4+,dJ—3 v ox= 4Id4—
+ t
3X2—9X=2X2+2X—3X—3(hier‘naas‘r verder) voldoe voldoe
2541 _2x% 1 _op 1 Pl_x® 1 1, x2-1 DD xg
. = +X—2x+X. T T TX T EX 1. rzxrl (el xel
x*-9 :M(X‘E”):,\/—S 17d = a2—4a—5:(”‘5)$ﬂ/45:a—5
XPrbx+9  (x+3)(x+3) x+3° a+ad® a’ (a+T1) a®
x2-bx __ X (x=5) . ¢ 17e 2 X3 11x%+30x _ X(x*-11x+30) _ x(x- 6) (x~5) _ x(x-6)
XP-x-20 (x=B)(x+4) Xx+4’ xX?-10x+25  (x-5)(x-5)  (x~B)(x-5) (x-5)°
a®—4a _A@-4) _a-4 x4 bx+5 _ (X +B)(xT) _x+5_ 1
a®+a Ala+1)  a+1° I7f8 2x+2 zwj 2 2"“r2
/’“’ P p 1gbm Toridr  FOH g
C(pD(p-1) PU t-16  (+A)(r-4) -4
a cdio2  (d2¥D)(d? - _ g2 (a+1)(a-1)
= tueel ="
T a*+342 +2 M(a +1) a +1 (eventueel nog) a’+1
4x°+7 _4x® | 7 _ 7 a®-2a+6 _a* _2a, 6 _1, 1,3
=t = A+ 19b & Sa =97 g t25=34 1+
3_2,2 3 2
P32 _pm 3p7 2 1,2 q1,.1
20 25 2p T2p=2P "12P*%

2 2 +3
F-d'+2a-3 a*+1_[ )M a1 a+3+a+7 Za+3+f

a-1 a a a_

m'-4_ m+6 _ M(’" -2, 6 _m-2,1.3 _m_2 1.3 _q_2,1,3 11,1
=4 2+ 7 T2t 5="3 TT5t 3= Tt o =l5+—3.
mtyem®  2m? m? (m?+2) 2m 2m? m m m-  m m m m m

3 2 3 2
H =€xacil _f=berb_ o +4L+L (e=5)e-2) l(:+2+——7(:+1 3+

2c% 2c-6  2c% 2% 2c? 2(c~3) 2 2
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x%+4x+4 _ 10 x2-9x+14 _ 3-x x?-6__ x*-4
x?-4 x-2 21b X’+x-6 2x-6 2le 53 T xP-x-2
M(HZ) 10 (x-7)(x-2)  -1(-3+x) x_o  (x+)(x=2)
e Z)M -2 (X+3)M = 2(x-3) -3 = M(X+1) (kruiselings verm.)
x+2=10 X=7 =L (kruiselings verm.) (x-3)-(x+2)=(x+1)-(x° - 6)
X = 8 xX+3 2
Cordont) 2-(x=7)=-1-(x +3) A 1 2x =356 = x3 - bx 457 N4
2x-14=-x-3 x345x=0
3x=11 5 N
:%:3% -x(x¢-5)=0
. B 2
(voldoet) x=0 v x%=5
x =0 v x £+/5 (maken noemers niet nul)
I x2.x3=x2t3-5 240, ITI (2x)3:2X~2x-2x:23~x3:8x3¢6x3.
II i—bzxé_zzx“. IV (x3)2=x3.x3=x3%3-4x23-x6  DusIIenIV zijnwaar.
2a% - 4a” =84'°. 23d =2 (3ab%)* =81a*h8. 2392 (-2a)3 -3a% =-84% 34% = -244°.
2a% +4a’ —a3 =4a” +a3. 23eR (54%)% 26" =1254° - 267 =250a°b7. 23h 2 (-2a)? +3a® = 4a® +3a® =74°.
aé~%=a—2=az. 23f = 154° _ 5,12 23i 2 %-(03)4=”—1;=a4.
a a 3q° a a
7a% +54% =124°. 24d 743 54%=354°. [F tesmr| 249 (2a)°+(La)f =4a® +1a?=41d%
73
743 - a3 =643 24e (7a3)5 -16807a'%. n 343 24h (30)2 ~8a% =94° -84° = d°.
7a°: a3 =74°. 24f (7a)3 +5a3 =343a% + 543 = 34843, 24i (% a)3 -a3 :%a3 —ad= —% ad.
Zie de eerste vier schermen hieronder:; er geldt: x 2 =L .
Flotl Flotz Flutx | X B Ve e
s B -2 MEMORY A PRl ‘ez | - -E
V= R = Jk ol ; T
\$3:| 2t Zoom Ik 0 Ehs : Flotl Flotz Fluts | i i i
:'-r';; 2igoon . Dut iz E .53333 53333
M= dichecimal ~ieELoH 4 EE R
Qi gifodlane - == M [¥: | Wa
IE = AL h FEER T
~Ye=| -1 o 1 .
Zie de schermen hiernaast: er geldt: x™! =1- % e - 2 E:R' ?R
x § #1
De grafiek is de horizontale lijn y =1 voor x = 0. =1
02:%20210—4202——4206. 26c2 (%) 2=a>"2=a". 26eH %:a=a‘5:a=a_5_1=a_6.
a a
a®:a%=a80-48 26dm 4 —gl"12_ g1 26f2 1=4a".
a
-2_1_1 g2_2.1_3 1n3_2..1 _ 4
7 =22 = 29" 27cE  3-57° =355 =2%. 27eH  4.107° =4 105 = 1000 = 250
1y-2 _(2-1y-2 _ 22 _ 0 -1__1 _1_5_51 l.g2_1.1_1.1_
(3 °=B@"7)"=3"=9. 27d =2 ( ) @ %—2—22. 272 56 =2'272'3 ><36 18.
5 p3_g. L. p3_6b 0 (lgy3-_1__ 1 __ 1 8_38
6a > b _6~05 b =25 28d=  (54a) “Uoy 17T IF 8 g
1,3_1.1_ 1 2 4. 2qy2-4. 1 __ 4 _-A 9_-9
39787 T3 Se (59 Ga¥ 3a* fa* % o
-4_3.1_3 2 p3__1 1 _1 1__1_
3a 3 at  a*’ 28f (3ay -5 (Ba) b* 9a® b* 94°H°

1
De formules y1 = x5 en y3 =x komen op hetzelfde neer. (plot de grafieken en bekijk hun tabellen)
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1 _2 11 5
543 =5 ¥a. 30cH 3q3=3-1=_3% 30e8 Llaz.ps=i.1.9p-3b
Y 1T 5 51V e
% 1 _2b 3 45_1 35 _3b - 1 1
2a° 4 -b=2b-—r =42 30d2 a2 p3=L p=2 30f2 (Ba)2=—1_=-L.
i a a a > \/%
a*t (5a)?
1 1 _3 12
a-¥a=a a3 =a's. 31d = ﬁ:%:a 4, 31g= Jal2 =a3 =a*
@3
i 1 1 1 1
ﬁ:%:a 2, 3led  a® Ja=d® a? =a"2. 3the o* Ya=a* a3=a"
a?
1 1 g L ¥Yg2_g5 i d_d_ 4
e~ I a 2. 31f 2 2 =Va a 312 7
a-a? a? a3
6 6 6 1 1 1 2 o1
X6 __x® _x® _ 3 324 Xt Ux=x? xi=x%2, 32¢g In? L x5 x3=x5,
N 1 21 PE
x%.x2  x2
773 1 3 13 Y x5 _ Ao 5 36 _,5 5_,7
X Nx=x"-x7T=x7. 32e X =X _—x3 2=x6, 32h x> Ax® =x2 . x3=x".
X Xé
1
1 4 1 _21 4 4 5 45 _1.L
_ _ 1 . =2 2 . x4 5 -1
%—X—l—xfn 32f ?.\/;—x x2=x"“2 32i X5.4X—X X=X =X
x5 x5 x4 4
[V =TS P ST
eI 1. £ 13 T1(1--1.37 0,55 i 21,28
P 50 ‘ LS3IAT1539 33c X 11 153@9334?4‘ 33e X777 =18 n
L ok
X = 50“’ =~11531. x =113 O 158. x =189% =191 564.

41 O 2101 oD 3,2 _og [[57ci/B, 557
x*=5 | LEFSIE53935 33d 21 - B47E 1984 7E 33f x© =28 181 "2iza0as
1 2 287 (17{2+37)
x=5"1=0,675. X = 21-1 =~ O 048. x3=28 | 1458. 1626734

1
)
x =28'% =148,162
3x%25 4 1-27 34c  4x718.416-5000 34c  53x=8 2”?\3 1.6
3X2’25 =26 27-1 = 4/\’71'8 =4984 SEBE-16 4984 :\3/; = % .hE 4,89
Anz3 - Aris <
X225 :% 8, 666666667 x718 1246 7 1246 3 _q 6
L =" 21 8keez =45 e L [hhedsses '
x:(%)ﬁzz,éll.l x =1246"1% =0,019. n ’ x=(1, 6)3 4,096.
5x1348=21 34d  8-3xM6-1 34f  3.Yx% -1-36 =
-13 z1-5 11 E
S5x77 =13 13 3xM6 =7 o -7 3.9x3 =37 "5 zzzamass
-13 13 Ans-5 116 _ = 7 Ans- -3 3 Az (430
P =23 : x0==L=1 . I333IITIT 3 37 28, 4953476
5 FArns~cls-1.3) -3 3 Fins"c1-1, 163 Xt =3
13\ 0 480 0 . 47E5R1 2375 7\l 2 076,10 2. GFSET1463 4
x=(§)" =0.480. x=(§) =207 x=(37)* ~ 28,495
P =800-/7%%% -800- 225 %022 . Alternatieve uitwerking (met een plot)
/* Flotl Flotz Flot:
Als / groter wordt, dan wordt de noemer van de breuk groter w1 BgERk -2, 25
. yrm
en dan wordt de breuk zelf, dus P, kleiner. \ﬁi— WeHoo
. . . wOMs | Mwaw=g
Dat wil zeggen dat er minder organismen per km? leven N g?i‘fg het klopt
ofwel de organismen leven gemiddeld verder van elkaar. 7= ﬁég;éaala
- it f
/=0,9 (m)= P =800-0,97225 ~1014 (ringslangen/km?). R e T
.. - . 2
De populatiedichtheid is ongeveer 1000 ringslangen per km*“. “E:E?QQEH% 2
— e
P =800/722% =1350 (intersect of) [[3507808 ____ N T
/225 _1350 _1 4875 Fins"¢ 12 -2, 253 W= LesE
800 « TRETEEIEE "‘"flﬁf YUmin=06 Interseckion
=M= VNEX=2@BB HEFIZE0EET SYS1E00) m—
/:1,6875*2'25 =~ 0,79 (m). Dus gemiddeld ongeveer 80 cm lang. Yesl=i

/=215 (m)= P =800 -2,15222 ~ 143 (kariboes/km?).

In een gebied van 250 km? geeft dit ongeveer 36000 kariboes.

SEExZ, 15 -2, 25
142, 9234372
Arns+258
Io7SE. 85931
14342568
3575d

i




35e

36a

36b
36¢

36d

37a

37b
37c¢

38

39

40a
40b
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40d
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41a
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_ 160000 _ 16AEEE.A5 Flotl Flotz Flots
P= = 32000 T200E 1 BRAGELS 2, 25 \
800. /275 _ 32000 (it of Az~ 206 an ~y:Bleonan S
(infersect of) |geneq, -2, 25y = [MINDOW
/225 _ 32000 _ 40 . 19467EE724 S§s= lianingd
800 Wi |geeld [ e —
. =e : z
/ =40275 = 0,194 (m). Dus gemiddeld ongeveer 20 cm lang. 32@1‘:3@@%
sres=1

T=a-RY door (2,95;1,9)=>19=a- 29515:>a—295

R = ]
78, 5917ReEs

B, 3755671, 5
79 E537EES7

T =0,37 35,617 =~ 80 (dagen).

1.9-2,99°1.3
~0,37. - ErdSteres

15 | ]
15 uur geeft T =22=0,625 1524 eos \E‘:E?;%Eﬁgﬂf g l
0,37- R1D 0,625 (m’rersecf of) - IE)‘1328'5-1894189‘ il "’%ﬂ'ﬁ'ﬁ“a
15 _ 0,625 An="01-1.52 why= Ymaw=10
RL 1. 416356591 ~E= Wee1=R
T 037 Fir=++ 1 BEEHER wE= WUmip=E |Intersection
=M= Wmaw=1 W=1.41BzE69 _¥=.62F

R= (%L;;)w ~1,42 (x10° km) = de straal is ongeveer 142000 km. | 5551=%

1 1 1 1 1
Tritan = 0,37 (3 Rpnea)® = 0,37 - (3)° - Ronea™ = () - Tanea = (3)° = 3,4 keer zo groot.

of: TRhea = 4.5 (dagen): en Trjtqn =0,37 - (%

. 5,28)1'5 =~ 15,4 (dagen) = Titan = 3,4 TRhea-

[T e I W]
421.2481989

_,z-"’"f

Inkersgckion

iy e A Iy oy —

W =a-m®7® met W =6700 en m=40=6700=a-40%7% = a =670 - 421,
40
W =421-m97% met m=4—=w =421.4%75 - 1191 0.2 LA 88 rerez
Flakl Flatz Flakz
50000 = 421- mO7® (intersect of) [FEPEBFEL__ (oo AL
075 _ 50000 Fins"¢ LG vich -
en a3, 7817911 e D
= M1B=
_(50000\075 _ 5g4 eS| kma=lons
m=(2G3°)°" =884 (<) W= | Gninc
YYmax=188008
§5c1=?
. .. LA . res= :
%‘9 = GG"I'ggendesr::u};:ZOZEZ:Jde van (cas) = cos ZA. Je gebruikt dus de cosinus.
ij ZA . . .
¢ _ overstomnde rechihoelsijde o 24 (¢o0) _gin /4, Te gebruikt de sinus.
4  overstaande rechthoekszijde van £Q

6 ~ aanliggende rechthoekszijde van £Q

(toa) = tan £ Q. Je gebruikt de tangens.

% =tanZA :% terug[tan..| = £ A = 31°, P
EUUETITIHI _'I"(S 55
S=sinsD= 1—81 teruglsin..] = £ D =~ 47°. G doe| 30 S637S6S3
SETCLOCKf= i 10811
. 4 . 45, 55824177
S=sin£6=7% + = L6 =24°. A 16D
s fo Terudsin..] A el 7aan
O —tanZMKL =" = T terugtan.] = ZMKL = 35°. e
¢ °°5"‘315£é8%221 1
% =cosZP = PM = 713 terug[cos..| = ZP = 41°, (noem M het midden van PQ, dan is ZPMR = 90°) [N :
AC _a_ o —-17. o~ Ircosiogy
7 = s =c0s38° = AC =17 - cos38° =13,4. e ]
DF _o o o ANt aranaIe
?:a:’ran55 = DF =5-tanb55 z7,1 ?/Einigaégaaﬁﬁ?g
7 _0 _ @i 40° = sin40° GH = 10 9. L] 17=incEED
GH ~s - SInAaUr="e = sm40° Sy ranazine
N o Ttan(Ts)
7:;251n60°:>MN:KL:17-SIH60°z14,7. 11.198135242 E
RS _R5 _0_+1an75° = RS =3-tan75° =11,2.
PS 3
AABM is gelijkbenig en ZAMB = 360° =72°. (M is middelpunt van omcirkel van ABCDE)
tan36° = 2 = 1an36° —, py — W ~4,129.  [VE0 asren
T 1< 2HEkANS

O48eDE = 5 -Oagm =5-5AB-PM = 61,94, 61.95718642

(25-112~1,5
2. 456565279
E1 ITkC25-11%5. 28

"T15. 38661117
Ans-~4.5
I 417913594
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43b
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47a

47b
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AD? + CD? = AC? = a® + €D? = (2a)% = a° + CD? = 4a® = CD? =34 = D =3a? =Va® 3 = aV3.

LA=/B=/C = 180° = 60° (AABC is gelijkzijdig). 43cd  ZLACD=180°-60°—-90° = 30° (24 = 60° en £D = 90°).
cos ZA=cos60° = AC’ Zﬂa =3 sin30°=42 -.a 1
sinZA =sin60° = AC 2a =1\3en cos30°=<0 - %z%ﬁ en
o_CD _aV3 _ ozf_iz 1_1 B_B_1
tan ZA = tan60 AD > =.3. tan30° =25 af3 3 3 V3 3 3J§'
_ e A X _x 3 _xf3_1 _ ¢
Stel €D = x, danis: AD = E=55"5 3XJ§ en BD = x.

Uit AD + BD = AB volgt dan:
l)(\/_ 3 + x =12 (x buiten haakjes halen)
X - (3 V3+1)=12 X

1/3-1 12.(4J3-1)
12 __12 3 _ 3 4\/— 12 _,:_
1\/'+1 13+1 LV3-1 11 =(43-12). 63 +18.

O(AABC')—Z AB~CD:%~12~(—6\/§ +18):—36\/— 3 +108. A

G is het middelpunt van de omcirkel van zeshoek ABCDEF.
GA=6B = ABG is gelijkbenig; £ AGB =357 = 60,

Dus AABG is gelijkzijdig (26 = zA= 28 = 60°)

Uit AK =4 en ZA=60° volgt dan 6K = 4+/3.

O(AMBCDEF) = 6-O(8486) =61 - AB-6K =61 -8-443 = 9613.
AKLG is een gelijkzijdig driehoek met zijde 6K = 443 = KL = 4+/3.
Dan is KH =23 en 6H =23 -3 =6.

OAKLMNOP) = 6-O(8KLE) =6 -KL-GH =61 - 43 -6 =723

De oppervlakte van het gekleurde gebied is dus

O(AABCDEF) - O(AKLMNOP) = 96:/3 — 723 = 244/3.

n

Stel de zijden van de regelmatige achthoek x, dan is b v — T ¢
AP =AW = \/— \/— . ? % *X\/— (AAPW is een 1-1-/2 driehoek) ¢ \
Uit AP + PQ + PB = AB volgt dan: (AAPW en ABQR zijn congruent) v s
%X\/E + X+ %X\/E =6 x X
XN2+x=6
x(N2+1)=6

__6 6I16(J—1)6I6
X2 B+l 21 2-1 =6V2-6.

In AABE is AE = a en AB = aN2. (AABE is een 1-1-2 driehoek)
In AEBD is ED = a3 en BD =2a. (ABED is een 1-/3-2 driehoek)
AD = AF + ED = a + a+/3. (en AACD is ook een 1-1-y2 driehoek)

_ _AD _a+a3 _a+aVy3 2 _aV2+aJ6 _1 1
Dus CD—AC—f— \/E \/_ \/_ > _Ea\/E.;.éa\/g.
BC:AC—AB:%a\/E+%ax/€ a«/_——éa\/i+%a\/€.

2 ~Lav2+lal6  —Llav2 la'b 1

; o_0_BC _ 2 _ _ 1
sin15 _%_TD_ 202 =22 *Taa __Z\/E-'-Z\/g'
1 1
cos15o_%_%_M_1\/— 1\/— .
tantze =0 8 _ jeZrjals _HC ~2+46) _VE=Z _6=2 J6=2 _6=2/F+2_8-2/43 _p_ 5.
lvz+iale | J40ENE) 6wz N6z N6z  6-2

I ENG
AP oizzuceras
rroIan

Fak FPOL__ZFO
188-48-F&

S5

12=2intPEa- sinl5E

14, 84455744

In AABD is sin76° = /1'—20 = AD =12 -s5in76°. (nog niet afronden)
£C =180°-48°-76°=56°.

i« 8iNB6° _ AD _ 12s5in76° 1-12sin76° _ ~
InAACD is = = o = e D e =AC =14,04.
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¢
In AADC is sina = %, dus €O =b sina ..(1)
In ABDC is sing = %, dus CO=a-sing ..(2)
Uit (1) en (2) volgt asin g = bsina.
a_sip bR y ;
Links en rechts delen door sina - sin 5 geeft Sinasing = S sing’
a __b
dus sina ~ sing () (] 1 7 c
InAABE issinf=4€ dus AE =c sinf .. A b8
In AAEC is sm;/—— dus AE =b-siny ..(5)
Uit (4) en (5) volgt csmﬂ =bsiny. b
Links en rechts delen door sing - siny geeft C\sm’é =— /sm/}/ , E
Sing. siny  sing sy
b . la _ b _c
dus smy =SB ...(6) Uit (3) en (6) volgt nu: sing ~sing — sm}, (de sinusregel)|. p - 2 s
. 1565672 55‘ ¢
y=180°-50°-75 =f;5 . (schets de driehoek) |g Saasin(?ﬁwsincﬁ )
a b __c_ 8 __ b __ ¢ c
sing _ sing _ siny = Sinb0° _ sin75° _ sinb5° " 8}351E<§E‘§§E?2?§ b 68
68-sin75° _ , 68-sin55° _ '
W—b~8,6 en — =5 =c=7,3. g (71423938
50° 75° b a
y=180°-48°-76° =56°. (zie de schets hiernaast) |188-48-7& | c B
a __ b __ ¢  a __b _ 680 EEA=inTEI<2intS
sing ~ sinf ~ siny _sin4§° sin76° ~ sinb6° " 295, B639919 . \
Hieruit volgt: 080-SIn76° _ p_ 4 =796 (m). [ 48 76
sinb6 A 680 B
sin55° = 0,819. [F1"“% o 500443
sin125° =~ 0,819. 51“”3@1529443 M
ZM =180° - 20° - 110° = 50°. gisinaglsin
w53 s LR 53
sinZ sinZ sinZ sin20°  sin110°  sin50° "
5,3 5in50° 5,3 sin110° 14.56163032 20° 1105
2.3 - sinll0” N
KL == =119 en KM ===-55= ~14,6. P .
Zie de twee mogelijkheden By en By voor B hiernaast. ¢
6 e S
InAABC = sm50° =Sing ~siny 126-58-Anz
o 6. sinB0O° N . . £3. 18283291
sing = 7Z>ﬂ—431 ~67°en y=63°. Ssin{Ansi-sin{SH 5
_5-siny° 5. 825652151 6 5
= ins0> ~ 2.8 Ll S iIAT(E2in (57D
. \oppos B171E7ES /
_ —_¢_ H
In AABC = 3= sm50° =SinB = siny- \ap-shLs; 1828329 50°
i _ 6-sinb0° _ _ o_ ~113° ~17° 16, 81716789 A 8 8
sm,35 7,05 = f=48,=180°-2£B; =113°en y=17°. |g e e L E 2(; ;
sin
€ ="Gn50° 1,9. . 1.888393165 ;
De cirkel met middelpunt ¢ en straal 4 2
shijdt het andere been van hoek A niet. § ¢
(zie de constructie hiernaast) \_//
In AABC hiernaast is AB =3 en BC = 3+/3. (een 1-4/3-2 driehoek) A 6
Er is geen drichoek ABC mogelijk (met o = 60° en b = 6) voor a < 3+/3. 33
Er is precies één driehoek ABC mogelijk (met a = 60° en b = 6) voor a =33 v a>6.
Er zijn twee driehoeken ABC mogelijk (met @ = 60° en b = 6) voor 3v/3 < a < 6. 60°
A 3 B
4
iy sm,B Smy Bij elke combinatie van twee breuken zijn er twee onbekenden = de sinusregel loopt vast.
QR __ 5

SiN50° = Sin 2@ smLR Bij elke combinatie van twee breuken zijn er 2 onbekenden = de sinusregel loopt vast.
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180-cos- 10 6@ 24 ) —
cos 1038 7E
TE. 46384897

c
De stelling van Pythagoras in AADC geeft x2+ % =b% (1)
De stelling van Pythagoras in ABDC geeft a® =(c—x)? + h2 = a® =% —2cx + x% + K2 ..(2)
Invullen van (1) in (2) geeft a® =2 —2cx + b? ofwel a® = b% + 2 —2¢x ..(3) b h
InAADC is cosa :% = x=bcosa ..(4)
Invullen van (4) in (3) geeft a®=b%+c%-2chcosa= ‘a =b%+ % —2bccos a‘
Het bewijs van de andere versies gaat net zo, of gebruik cyclische verwisseling. i [
A X D
=b?% +c? —2bccosa b2 =a®+c? —2accos SE+TE-GE =5
52 62+72-2.6-7 -cosa| TR en 62 =52+72-2.5.7 cos B [2+5+7
84cosa =60 ety 70cos =38 cosT(38/7A)
‘0 s B 57.121c5044
cosa =gy 44, 4153686 cosf=32
o = 44° B =57° en y = 78°. (door afronden samen niet 180°) |g
EF2 =DE? + DF% -2.DF - DF -cos /D
4%2-52.72_2.5.7 cos LD FE+TE-4% =
70cos 2D =58 ST
cos£D=33 co 8 Birraanr
2D = 34°, 7
DF? =DF%+EF%-2.DF -EF -cos /F
72=52+42_2.5.4.cos LF [FEraT—vE 7
40cosZE =-8 2ok S
cosLE = £ ol 5| [BEcoanmeE) O 5
ZE =102° en £F =~ 44°, E 44.4153856

a® = b2 +c% —2bccosa
a®=5%+6%-2-5.6-cos50° T(Ans 3R
a=\52 +62 -2.5.6.cos50° ~ 4,74. 8

S +EE -k COs T

22,43274342
4. 736321718

b%=a®+c? —2accosf

alternatieve uitwerking

5% =a”+6%-2.a-6-cos siza:siﬁﬁ:siﬁy
12acos B = a® + 62 — 52 [(AE+E2-523/C12R3 L= _5/3:.L, B e
_ d?+62-5? apeeeEoEare sin sne S =N e eanes2d
cos B =17 e Se 524 sinf =25030" - 5 ~54° |n
B =54°, P
a? = b? + c? —2bccosa =Tr{@i=gt InAADC is ﬁ%z%o
82 =72+102-2.7-10 - cos & |z+7+18 13; Cbzwzié. 7 8
140cosa =85 o= 1851487 46 STTRTES
cosa = % B = 5. 562148865
o= COS_I( 85 ) (nog niet afronden, maar opslaan)
= 140 g pslaan M
A D 8
S 10-———————— >

BS%=AS% + AB?> -2 .AS-AB-cos /A
4,52 =724+10%-2-7-10-cos LA
140cos £A =128,75 ?'2+1-2‘2—4.5§28 e
COSZLA= 1213'35 e 14@

1(12875 0os1¢128. 75140
£A=cos ( 140 ) (opslaan) 23. 12687419 p 10 5 :

2 2 2 T4ttini—Zwld+10w LA CE
BC? = AC? + AB? —2. AC - AB - cos LA |Fos¢ sm.5 63b  InAACE is SinA - <&
ICAns)
BC? =147 +10% -2-14-10 -cos £ A m*r;jﬁ._ 204836823 CE = 145'+M (nog niet afronden, maar opslaan)
_ =in

BC =6,2. g OoETesez O(ABCD)=2-O(ABC) = AB - CE =~ 55,0.

Pythagoras in AABE: EB% = 6% + 62 =72 = BE =72 =/36-2 = 6:/2. (of gebruik dat AABE een 1-1-y2 driehoek is)
Pythagoras in ABEH: BH? = BE? + EH? =72 + 62 =108 = BH =+/108 =+/36 -3 = 64/3.
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65a Pythagoras in AABF: AF? = AB? + BF? = (2a)® + a® = 4a® + a® =5a° = AF =5a% =\a® -5 = a\/5.
65b Pythagoras in AAFG: AG? = AF? 1 F62 =542 (zie65ahierboven)+a =6a% = A6 =\6a% =\ a® 6 = a /6.
: . 2 _ 2 2 _g 2 1 2_g1 2 _ 1,.2_ (21,2 _ (1.2 _1
65¢ Pyth. in AACM: AMS = AC® + MC“ =5a (AC:AF)+(§a) _51‘7 :>AA/1—\/5za —\/Ta —\/za ~21_§ax/ﬁ.

66a ABCD is een vierkant met zijde a, dus AC = av2 = AS = %a«/ﬁ.
Pyth.in AAST: AT? = (%GX/E)Z +(Za)‘2 =%az 2+44% = 4%02 = AT :\/4%02 :\/ga2 % = %az -2 :%ax/z
66b Teken in een schets van AACT lijn MN /I ST.
M is het midden van €T, dus N is het midden van CS. (snavelfiguur)
SN=1cs=tac=-1a2=AN=3aV2: MN=15T =a.
Pythagoras in AANM:

AM? = ANZ + NM2 = (3ax/_)2+a 16a 2+ad%= -;’2 a® 3

AM = (34 a2 \/160 34-1a34.

66¢ INABCT is BT =CT =AT = Ea\/—. (zie 66a hierboven)
Teken TP in ABCT loodrecht op BC en MQ!/I TP. j -
TM=MC = 1 3 a\/_ ax/i > MQ = %TP. (snavelfiguur) A A .5 A
Pythagoras m AQC‘M zaV2 g a\/— 4 a\/—
QM2 =cM? - Qc? = (30\/—)2—(447)2 a Z—Ea —% a? %02 g a°.

nyhagor'as in ABQM:

BM? = BQ% +QM? = (3 aff +1La? = L0 + 1 % =28 7

BM =26 a? = [La® 26 = aJ_.

67a AABM is een gelijkzijdige driehoek met zijde a.
Pythagoras in AAPM:

PM? = AM? — AP? = a° —(la)Z—a 102:§02

PM = ,/—a / a® 3= —aJ— 3. (of met de 1-/3-2 driehoek)

PS=2-PM=2. %a«/_—a\/_.

67b  AC =BD=PS=a\3.

67¢ Teken QH en C6 loodrech‘r op AB.
InABGC is B6=PB=L1aen 6 =PM=1a\3.
Omdat @ het midden IS van BC is (snavelflguur in ABGC)
HQ=16c=%aV3 en BH=186=La Dus AH =1%a
Pythagoras in AAHQ:
AQ? = AH? + HQ? = (5 a)? +(4 a3)? = 25 a®+1a% 3=

16
Acp:\/szJza 7=1aV7.

AR = AS (in vierhoek ARDS is AD symmetrieas)
Pythagoras in AAPS: AS% = AP? + P52 = (1 a)2 +(ax/—)2 a +a®-3= 31

A/QZA.S.Z1 %a = 202'13250

68 DE:%I% gzMZZ\/— (AADE is een 1-1-/2 driehoek)
O(ABCD) = O(ABD) + O(BcD) =56 242 + 1 -2 22 =62 + 22 =8V2.
_4 _4 V3_453_41 _ B ARe oin fi
69a AE_T 55 —_1§J§ en FB =4. (N.B.: 28 = 45°, zie figuur)

DC =EF =AB - AE—FleO—I%x/— —4=6-1%ﬁ.
1.(10+6-1143)-4=32-22.3.

~
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DEzhaAEz%—%% 53 _1hy3 en BF = h.
AB = AE + EF + FB =10 geeft
inf3+2+h=10
hiB+1)=8

1 (13— 1
:§J§+1:§J§+1'z£—i:8(zﬁ : 8(:/; 1)_ -12- (1\/— )= -4\3 +12.
O(ABCD) = % -(10+2)-(-4V3 +12) =6 - (-44/3 +12) = -24/3 + 72.

Flotl Flokz Flokz

=LInfBenBF=h=cD=EF =10-1nJ3-h. SY1ELER-1 6K T(T

a1 ERe
:B25 [WIMDOW T,

O(ABCD) = % -(10+10 —%ﬁ\/g - h)-h=10hA —%flz 3 —%/72 =25 (intersect geeft) 3%3:. ﬁm;g:?a
h=3,425=CD=10-1h3-h~4,60 (h=9,425= CD=10-1h3 - h = 4,60 voldoet niet).| fzFr=g (RN veos

e

reamt 3.425359397
10-1-3%0(30-%

Zij N het midden van A8 dan AN =1aen MN =1aV3. 3.537bag434

O(ABCDEF) =6-0(48c)=6-1 . a. —aJ— 1ia 2 J—
O(markeu)zmMNz:n.(éaf)zzmza 3=3

s

O(binnen zeshoek en buiten incirkel) = O(ABCDEF) — Oincirkel) =11 a® 3 - 3 ar.

Flotl Flotz Flotz

ll 2 \/_—iazn—lo (intersect of) Y181 SRR (333 /

WL HOOH
a? (11[ ,,[) 10 [IB/71.5T(35-374n s s

WMy = Amax=28
E _413 |rean 41.34252044) NMa= | HIETE
11\/—77 £.429214961| [We= | wmin=d

Ymax=2a Inkerseckion
Y=o l=8 :
a=6, 43 =5 |

HEEMZOELE =10

AP=3=PR=10-2-3=4. T{13E-52)
In AADC (Pythagoras): CD? =132 —52 =144 = D =12. 125 ?12
AAPS > AADC (snavelfiguur): 45 =45 = 3 =25 = p5=312-7 2 7.2 ’

AD DC 12 5 2.2 _|
OPRRS)=PR-PS=4-7,2=28,8. o A P O Q B8

CP=x=AP=4-x.
ACPQ > ACAB (snavelfiguur)‘ C—’D - —
O(ABPQ) = 1 5 basis X hoogte = %

O(ABPQ):E)(~(4—X):%X_

»0
N);
‘b

3
—_b ___2 _2_3.
Xtop =24~ 5. BERY:

PS = x (en AAPS is een 1-+/3-2 driehoek) = AS =2x en AP = x3 (= RB). b

AD = 6 (en AAED is een 1-43-2 driehoek) = DEF =3 en AF =34/3.
AB=2AF +DC =2-3V3+6=6/3+6=PQ=AB-2AP =6:/3+6 -2 x/3. s i
O(PQRS) =PQxPS = (643 +6-2x/3) - x.

O(PQRS) = (673 + 6 —2x+/3) - x =-23 - x% + (643 + 6) - x.
b __6/3+6 _6J3+6 3 _ (6§3+6)-V3 _ 18+6\/— _18 63 _

__b -3
Xtop="20="%. 23 43 3 12 12712 T2
Dus O(PQRSs) is maximaal voor PS = x = 1% +%\/§

60°

+%\/§ 30° [ ]

A p

™ ;l"""""' -

DE = h (en AAED is een 1-1-y2 driehoek) = AE = DE = h en AD = h2.
Omtrek(ABcD)=60 = h+x+h+ V2 + x + AN2 =2x +2h +2hJ2 =60 = 2x =60 - 2h - 2hJ2 = x =30 - h— A/2.
O(ABCD) = 2 x O(AAED) + O(EFCDY = h2 + hx x = h% + hx (30— h— hJ2) = h% +30h —h% —h2 2 = —J2 - h% + 30h

oo =—b =30 __ 30 2 _30V2_7 5[5 [Tr.srCziiEeEeRT
TP 2a 22 22 2 4 W 112.5

Ohax =2 -(7.542)? +30-7,52 =112,5\/2.  [fnsT<23m
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In ARMS (Pythgoras): RS% = 62 — x% = RS =36 — x% en RQ = 2RS = 2136 — x2.

R
O(8PQR) = L basis x hoogte =1 RQ - 5P =1 2V36—x2 - (6+x)=V36—x2 (6 + x).

1 Fletl Fletz Plotz
Dezg formyle invoeren op de GR. eLenne (E~+H‘
Optie maximum geeft dan x =3 en y =~ 46,77. 2z =g MIAOOH

De maximale oppervlakte van APQR is ongeveer 46,77. [“s= | finin=g

Z Hmax=g
L
v min= :
~YE Mmax=106 | M2 deee y-usressre

Yscl=H
mres=1




Dla
Dlc
DIdE

Dle 2
D1f

D2a 2
D2b =

D2c 2
D2d =

D2e
D2f 2

D3a2
D3cE2

D3d &2

D3e &2

D4a 2

D4c2

Dba

Dé6a =2
Dé6b =

D6c 2

D7a

D7b

D7c

G&R vivo T deel 1
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Diagnostische toets

4J5.3J2=4.3.J5 .2 =12/10.

& VE=b
'@*ﬁzﬁ+3:ﬁi?wg

<|

4o4lg.cbﬂ.a.en.meeth.un.de

13/18

o 1_[49_V49 _7 B3_78B_7
Dib & 4/163_\/?_£_£ B-IS-148

2o Ja2 =821 2y2-32 +2V2 =5\2
:T+\/§:

13+3=113.

V8a? +324% =/4.a? .2 +16 2% -2 =2|a|N2 +4|a|2 = 6|a|V2.

aJ48 —2a12 =

av16-3 -2aJ4-3 =

a-4J3 -2a-23 =4aJ3 -4aJ3=0.

(3+\/§)2—32+2 3 \/—+\/§2_9+6\/—+2=11+6\/§.
V3 V3 B-7 _3-(5-7) _

BT BT BT
(a—3)a+3)=a? -3°

5-7

=a%-3.

_J15-21 _ _1 1
_2 —_7\/E+é\/ﬁ.

2

20 _ 20 A6+1_20-(o+1) _ zoJ’+zo Ny

J6-1 J6-1 J6+1  6-1

@a -7 =(@a) ~2-2a N7 +J7° = 4a® — 4a\T +7.

4 2 '3+\/§:2-(3+x/§):6+2\/§:6+2x/5_11+l\/§.

( 2 )2 22 _ 4
Vo1 (B-1? 5725141

1_1_1 4_1 3_4_3

_ 4
5-2/5+1

-1

T6-2J5 3-45 315 3_j5¢ 95 4 272

pD3pbe Ll 4.t -1 .2, 1 _ .2 .1 _3

3¢ 4a 3ad 4 4a '3 12a 12a” Bx  10x  b5x 2 10x 10x ' 10x 10x
1 2 __ Ux+l) 2x-2) _ x4+l __ 2x-4 _x+1-2x+4__ -x+5

x-2 x+1 (x-2)(x+1) (x+1)(x-2) (x-2)(x+1) (x-2)(x+1) (x-2)(x+1) (x-2)(x+1)°

2x 5 _ _2x(x-3) 5(x +1) 2x%—bx 5x+5 _2x*-6x+5x+5_ 2x*-x45

x+1 x-3 (x+1)(x-3) (x-3)x+1) (x+1)(x 3) (x+1)(x-3) (x+1)(x-3) (x+D)(x-3)"

3 _x(x+1) 3 _x%+x _x%+x+3 2a a 2a(a +b) ab  _2a’+2ab+ab _ 202+30b
Xt ™ x4l "Txs1-xm1 T Tox+1 D3fE b Taib bla+b) ' bla+b) bla+b) b(a+b) *
x2-bx15 _ (B -1) oy DabE _b6x*+6x _ ox(e+T)  _ ox

x?-25  (x+5)(x~5) Xx+5° xX2e3x+2  (x+2)(x+T) x+2°

2 2 4

XPrbx+8  x*+8 _ X+ )M §—x+4+x+ 2x+4+

x+2 X X

6__4 BbE X o_x=4 Bel —X=9 _5

'(‘)’( XZEZ 2x(x+2) b 16 x216x+8 b x2+4x+3 3x

X+ x(x +

x(x+2)_x(i)-(+2): x(x+2) x_ erd)(x-2) H(x-3)_ 5
16 (x+4)(x+2) (x+3)(x+1)  3x

bx+12—4x =2x% + 4x
—2x%-2x+12=0

X2 x-6=0
(x+3)x-2)=0
x=-3 v x=2.

voldoet voldoet

2a3.3a%=2-3.a% a® =6a3"% = 64°.

12
a2 1 _a%_gl2-4_8

(Za)3 —a-7a%=8a%-74% = d5.

x-(x+4)=16-(x-2)
X% 1 4x =16x-32

3x-(x-3)=5-(x+1)
3x2-9x=5x+5

~12x+32=0 3x2 -14x-5=0(a=3; b=-14 en c = -5)
(x-8)(x-4)=0 D=(- 14)2_4 3.-5-256 <-14>2—4*3*-5256
x=8v x=4 142256 _14+16 (256D e
voldoet  voldoet - 23 6 ||

X=%=5 v XZ%Z—%.(voldoen)
Ded= 142° _743
2" ' =4
Dée=  (3a2)* +5(a*)? = 8148 +54® =864°. |y 51

D6f L-(@)P =L af ==t

1
> 11
p7d= JYg_ai_gte
1 1
D7e2 a2 - Ya=a2 4% =a%s
p7fE L -1_g5
@ 5




D8a

D9a

D10a
D10b 2

D11

D12a 2

Dl2bE

D13a 2

DI13bE

D14a

D14b

D14c &
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3
_1 _3 1 3 543
- _1__1 -2 _1 55 _%b _7. 1 5,3_7-3p
(a 4) a =t =_L D8bE @™ 6% = b =27 D8cE 747365 =7 A Nb> =T
at a al
= 166:+4 BTy
3xlb -7 s D9bE 1x37 =160 """  e4n| D9cH 7-Yx®=48["" s.o57142857
16 ANs3. eececceer 37 e C3aldea17 3 s 2308172
377 =5 lgnenciritE X 640 x> =4
X1,6 _5 a 1.376117344 .
- = 'l
°, x =64077 = 0,174 x =(48)°¢ - 24,750,
_(B)L6 -
x=(3)" =1,376 . F
Cos23" _ AB —, AB =7 cos23° ~ 6,44, [fees(ZE 7 1
1 tan1(11-42
tansD =4 terugfan_]= £D=70°. |~ 79.01685343 >
A

InABDC is BO=CD = % = 2 =342. (ABDC is een 1-1-4/2 driehoek)

6 2 _

NN
InAADC is AD=CD -3 =32 3= 3\/— 6. (AADC is een 1-/3-2 driehoek)
O(Aec)_l AB - €D :% (3V6 +342)-3V2 = 41J_+9 41\/ 3+9=93+09.

3 __5_ S=in(350-%

55 g

sin § = 5sin3% | si2s 2271028

B =730 S BETREITE

{?’ ~180°-35°-73°=72 °f 188 e Bevzoor
{ﬂ ~180° - 73°=107° L o hoe

y =~ 180° — 35° —107° = 38°. .
551n(35)
sin35° = : a=5-sin35°=2,87. Z.86782182
(zie de eersTe figuur hiernaast)
Dus één mogelijkheid als a = 2, 87 v azb.

(zie ook de tweede figuur hiernaast)

Cosinusregel in AABC: ET+di-5¢ i
52-6%+42-2.6.4.cosf [2%6n4 i
48cos 27 oS B
cosfi= :> B =56°. o

COSénusr‘zegel 2m AABD: 4E+T kT HCOS |
AD® =4°+3°-2-4.3.cos B B =

AD? =42 + 32 —2~4~3~% =115 :(HHE%.391154992

AD=11,,5 = 3,39.

Pythagoras in AADM: (2D = 90°)
AM? = a® +(3a)?
AM? —az+9a2 —%3
AM=\[Ba% = [La? .13 =143,

Pythagoras in AFBM: (48 = 90° en AM = BM = 1 aV13)
FM? = (£ aV13)° + (2a)

FM? 13 a® +4a° =2 o

M = J29 2 _ 102 29 =1aJ29.

Pythagoras in ABFS: (£F =90° en FS = L FH) (eerst FH berekenen in AFGH)
952 _ (20)2 4 (1 a\/_)z Pythagoras in AFGH: (£& = 90°)
BS 40 + 2 .10 = 26 2 FH2:(3G)2+02

FH? =9a° + a* =104°

- [26 2: 1,2 0¢-1
35_\/40 \/40 26 20\/%' FH =10a% = a® -10 = a/10.
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InAFBC is FB = g =3 en FC =33. (AFBC is een 1-J3-2 driehoek)
In AAED is DE = FC =33; AD =63 en AE =33 -\/3 =9. (A4ED is een 1-/3-2 drichoek)
O(ABcD) =1 - (AB + CD)- DFE (stel EF = ¢D = x)
(9+x+3+x)-3/3
1.(12+2x)-33

= 18\/_ 3 +3x43.
O(ABCD) = 36 geeft dan:
18V3 +3x/3=36
3x\3=36-18V3 g

_36-18V3 _36-18Y3 J3 _(36-18V3)-V3 _ 36V3 54 _ 4.3 6. Dus AB=9+ 43 ~6+3=6+4V3.
33 33 3 9

Dy

HN‘D—\N

O 60
E F B

¢

Teken €D loodrecht op AB.
AD=148=7.

: 2 2 2 2 2 257
InAADC is €D° = AC® — AD” =25° -7° =576 = CD =24. =xd

IiSTED
Stel AK =LB = x. 4 - 25 25
AK _ KN KN _24
AAKN <> AADC (snavelfiguur): a5 =Dc :— 53 = KN = 7 _7)(,
KL=AB-2x =14 -2x
OKLMN) = KLX KN = (14 -2x) - 22 x = 48x 48 52 = 48,2, 48 N M
Xtop =~ Zba:_z.“_fiﬂ_g—% 7 :7~ 45 (2B T 4 ‘ \
o7 2 4G THE+AEH

De maximale opperviakte is —38.(£)* +48-2=84. | 84 AXE D LX8

<——— 14— >




G31a 2
G31bE
G31c 2

G31d
G3le2
G31f

G319

G31hE

G320 2

G32bE

G32c2

G32dE

G32fE

G33a2

G340 =2

G34b

G34c

G350 2
G35b
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Gemengde opgaven 4. Algebra en meetkunde
(Za+\/§)2 :(Za)2+2~2a~\/§+x/§2 =44% + 4a\3 +3.
(a+23)a-243)= a? —(2x/§)2 =a®-4.3=4%-12.

4o4lg.cbﬂ.a.en.meeth.un.de

(V2 +3V8)2 =(2J2)2 +2- 242 - 3J—+(3J’)2—4 2+1216+9-8=8+12-4+72=128.

JE+6v32 = —+6\/16 -4 7+6 4.V2=2 . 242-12+242=2412.
J’+1_J’+1.J’+1:ﬁ +2-2-141% _ 2+2J’+1
V21 J2-1 J2+1 2-1 =3+22
5 5 M3-1_5-(3-1)_ 5J’ 5_51 1
Bl B+l B 3-1 =23 \/— 23
V8+12 _\4-2+4/4- ,ﬁ:(Z«/—+2\/—)'\/—:2x/3+2-3:2x/3+6:1\/g+1
23 23 3 23 6 6 ~3Vorh
(2a +3v2)(2a +2/3) = 4% + 4a-/3 + 6a-/2 + 6/6.
6 _3x@2x-1) 6 6x°-3 6 _6x°-3x+6
X1 Tax-T Tax-1- )z(x Tt 2x o1 )(2)(3({r
2x-1_x+2 _(@x-D(x-4) (x+2)(x+2) _2x2-8x-x+4 _x’+2x+2x+4 _2x"-9x+4-(x°+4x+4) _ -
x+2 x-47 (x+2)(x-4) (x-4)(x+2) (x+2)(x-4) (x+2)(x-4) (x+2)(x-4) (x+2)(x-4)"
_a* + S _a* a*(a-3) a*(2a+5) __ a*-34° + 2a°+5a* _ a®-3a® +24%+5a* _ 24° +5a*+ a>- 34°
2a+5 3" (2a+5)a-3) (a-3)2a+5) (2a+5)a-3) (2a+5)(a-3) (2a+5)a-3) (2a +5)(a-3)
3xP+bx  _ 3x (x+2) _ _3x 632em X 9x +8 (XZ*B)KM:XZ—
X4 8x+12  (x+6)(x+2) X+6° -1 (P E=T) X1
a®-5a%+4 _ M(asfl) _a’-1
6a’-24 6 (a2<%) 6 -
1 3 _8 -4  _
X*i(lz 2'}’)+1_E3( 1) 6336 X21(4X+4_
X+ X+ _8 (x+2)(x-2) _ 2y
(x+D@x+1)  (@x+1)(x+1) 15
2x+1+3x+3 _ 8 rA(x+2) T
(x+DRx+1) 15 2x - (x+2)=1-(x-2)
Sx+4 _8 2
(x+D)@2x+1) 15 2x“+4x=x-2

8- (x+1)(2x+1)=15-(Bx +4)
8(2X2+X+2X+1)=75X+60

16x2 +24x +8=75x+60

16x% —B1x-52=0 (a=16; b= -5l en c = -52)

D=5%—4ac=(-51% —4.16.-52 =5929 S EaRIER S

—b+\/— 51+\/592 _51+77 153729 Fifid
51+77 _128 _ _b1-77 _-26 _ _13
3 35 4vo|doe’r VX =2 37 16 voldoet.
1 1
x4 = xt x5 = x5 634dE2
-3
X—Z:x’3’2:x 5 G34e2
X
-5 o1 _q1
X l%:x-\/x_5:x~x2 J R G34f 2

2x%2+3x+2=0(a=2 b=3enc=2)

D=b%—4ac=32-4.2.2=9-16=—..

Geen oplossingen.

1668 N
-20) = 11 (minuten). L 11.1&176=49

F =(2000-16,3-60)(-5 -

Flokl Flokz Flot:

20 (zooo 16,3 -v)(-5 — -18) 1098 (intersect of) T
e B 2ABE— 16 , 34
71668 =2000-16,3-v € -5— 183~ -1 EEZ
13 ZAC "S- -1837 1.6 “i=0 rRoaw
wYy=
_1 5 —2000=-16,3-v 1442, 435957 e amireg [T
13 Fith=—2BE03 Ghi= =100
—20 __ 2000 o £25§'594B43 vﬁfn -
-1 - Z :
=18 - 34 (km/uur). 34. 2082235 VUmax=d@  |IMSrIEEen L,
-16,3 | Escl—?
res=




G35c 2

G360 =2

G36b
G36¢cE 1,

G37H

G38EH

639=

6400 =

G640b

G40c
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De wedstrijd duurt 10 % uur = F =15 (minuten).

15=(2000 - 16,3 40)( 5-T) 1668 (intersect of)

Flotl Flokz Flokz

Y1B1
2B {Z000-16, T4

15 _(5_7) 1668 [I5/02008-16. 4D B3(_5=R)" 1,468

- 038
2000 -163-40 (B111275964| W= [MIHOOW

15 ﬁ Frns~ci--1,6683 “e= m;Q 2%5
(o00-16340) " =0T fncrs :gizzzi Vi | g L
5 ke FEckion

(75)‘1 s +5=-7 M[Anz+-] oty HZ'19.H3277 Jvais
2000 -16,3-40 19. 83276794 Nl

T =-20 (°C).

136-4878. 67
11, 48573294
11.3#275"8, 67

1,36 m? =136 dm? = 136 = a- 40967 — g = 400 6 115y 4775050852
A=11,5-275%67 = 496 (dn?). [1- 15 Hadecomess| |WiBty1E

' Fnz"c1 8. 67 w28l ke, 67 [
116 =115-mO87 (intersect of) |y -232%8%2863 |24 oW WIAOOW
i e = S A R
115 we= | el

1160 Mas N
m= (47" ~0,033 6 vl
ABLC is £L=90°, /B=60°en BC =5= BL=2) enLC =21 3. R

Dus KL=2%+5+2%=10 en LM=2~2%\/§=5«/§.
OKLMN) =KL - LM =10 -5/3 = 504/3.

O(gekleurd) = O(omcirkel) — O(incirkel) — O(witte stukken tussen de cirkels).

O(één wit sTuk tussen de cirkels) = 1 - O(omcirkel) — O(AABM).

ZAMB =352 =60° = AAMB is een gelijkzijdige driehoek met zijde 4.

ZABM = 60° en £6=90°= 35 2 en M6 =2./3.

O(één wit stuk tussen de cirkels) = 6 oz 4% % 4.23= %7[ - 43,

O(geKleurd) = - 4% - 7-(23)? -3- (8 7 - 443)
=7-16-7-4-3-87+12V3 =167 -127 -8z +12J3 =123 - 4x.

DR+QC=5-x B 1
PR=-QC }:DR—DQ—2(5 X).

O(ADRS) + O(ACPQ) = O(rechthoek met lengte DS en breedte DR) = (5-x)- (5 - x)=1(5- x)%-
O(ABPQRS) = O(ABCD) - O(ADRS) - O(AcPQ)=5° -1 (5-x)?.  O(48PQRS) =15 geeft dan:

Stel AS=BP=QR=x=>D5=H5-xen

15=5% - % BG- X)2 (geen haakjes wegwerkenl!l)

16-x)?=10
(5-x)? =20
=420 v 5-x=-20

—x=-5+J20 v -x=-5-420
x=5-20 v x=5++/20 (voldoet niet, want 5 + 20 > 5).
Dus AS = x =5-+/20.

Zie de figuur hiernaast. (trek DE L AB en CF L AB)
FB=3en ZB=60°= BC =6 en FC =33. (AFBC is een 1-v/3-2 driehoek)
Pythagroras in AAFC: AC? =102 +(34/3)2 =100+ 9 -3 =127 = AC =127.

De omtrek is P=13+6+7 +6 =32. P R
Deo lak i = 1, . = 1, . \/_ - \/_ X |
pperviakte is O =5-(AB+DC)- FC =5-20-3V3 =30v3. 5o
Zie de figuur hiernaast. (trek AQ L AB en stel PQ = x) AL £ 3o .
— o — X - — = _2x
ZLA=60 enPQ—X:AQ—\/_enPR—AB 2AQ =13 ﬁ' NMEIEMB |
O(48cD)=2-O(A8RP) = 1. (13+7)-3V3=2.1 . (13+13 - ) X Hinax=
Intersect geeft dan: d(AB, PR)=x =2,22 FlotL Fletz Fleks 32;2:%3“3"
B3I (3 Yz 1=
2B 26— 2T 0300 | | Rressi et e ction
fﬁ3=. W=Z.z167596 _V=E1.961524 -




G4la

G41b

G41cE2

G4l1d =2

G422
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Pythagoras in AMST: M T2 = M52+ 5T? T
MT? = a® +(3a)
MT? =a? +94° =104°

D c
MT =~104% =a® -10 = a+/10. 3

Pythagoras in AMBC: MC? = MB? + MC?

1.5¢
Mc? = (1L a)? +(2a) 28 o 222
MT2 = 21a +4a2—61 L [ ri6. 250 .
M a S . 7

1 25 . 5 A 1 1 B
MT =64 —1} =3a 13a M 13a
Pythagoras in AABC: AC? = AB? + BC'Z -
AC? = (3a)? + (2a)?

€% =94% + 44% =134°
AC =\13a% =a? -13 = a\/13.
N is het midden van €T = P het midden van CS. (snavelfiguur) N
Pythagoras in AAPN: AN? = PN? + AP? 3a l
AN? —(110)2 +(§a\/—)2 I,557(8. 751130 Lz
AN 2 1 a +3 13 153 2 o 153-16 ]
16 A A s A p A ¢
AN = \/153 2 L-a? To3.- 1 4153 tafls hafis ja3
Pythagoras in AMPQ: MP? = MQ +QP2
2 _(3 N2 1 _\2
MP® =(ga)" +(13a) B 7SR BEv b o] ":1
MP? = 19602+202—‘1"—2a2. n P “?1"
Pythagoras in AMPN: MN? = MP? + PU? s <za
MN? =842 + (11 a)? <
A T e B
2_9 1 2.25 A LM p QLB

MN = Ba Zzﬂ 220 ] 150 %4a %4a

Stel AR=PQ =x.
ABPQ «» ABAC (snavelfiguur).
PR_PB_ x_PB
AC 4AB 31 4

_4-x _
PB==3=13x
AP =AB-PB=4-11x
O(APQR):AP.PQ—(4_11X).X:4X_1%X2 :_1%)(2 L4y [FUZRETEIE

~4/THT Y

]

=

—_b __ _3_3 —_11 .3y 3
Xtop =—5, = _22 =-4x g =5 en Yiop = 13 (2) +4 2—3.

Dus de maximale oppervlakTe is 3.




