HOOFDSTUK 4: Algebra en meetkunde.

4.1 Rekenen met wortels

Opgave 1:
[, 1, 1v, VI, VII, VI
Toelichting:

V18 _ 18 ;5
1V: ﬁ_\/;_\/5_3

VI: \f8-y2=2J2-2=42
2 2 \/_ 2_\/32%\/3

VI ===
VIll: f4 = 22.2= 222112
Opgave 2:
a 23-3/5=6V15
5010
b " %2
c.  3av2-a\7=3a*V14
2J14 _,
d. i 2,2
€. 50\/_'561\/_:%612\/6
6 6 5/2 30W2 ,
" sEaa e s
Opgave 3:
1_1.43_ 48,
* B s
P11 V2 V2,
" iR
c. |J4i=232-21.42-112
d (V5 =15-245=1.5=11
e (%a\/z)zz%a\/i-%a\/z:%az-Z:%a
f (%a\/é)Z:%a\/é%a\/é:%azﬁzléa

Opgave 4:

a 24+J6=v4-6+6=2/6+6=3/6
b.\/—lomlo\/_ f1ofM2f2f

NG 5 V5

c. J@—@ng-za—J4-2a=3J_a—2@=@

N

N
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d. \/3a2+\/12a2=|a|-\/_+\/4a2-3=|a|-\/§+2-|a|-\/§=3-|a|-\/§
$a’ =\ia*3=4-la-V3
f. 9a2 —\/éaz 7=% a| J7

Opgave S:

a a8—a\/§=2a\/§—a\/§:a\/§
b 2+ 5 =lo|- N2l 5 = N2+ =[] V2 fo]- V2 =14l 2

C. \/24%a2—\/2a2=\/12%a2-2—\/2a2:3%-|a|-\/§—|a|-\/§:2%-|a|-\/§

d. a?-\/50-a? 32 = 42 \/25-2—a2-\/16-2:5a2 2-4a*\2=0a?\2

e. (%a\/z)z (a\/_) = 2+2a%-2=1a% +2a% =144°

fﬁLLiﬁiﬂMd%M%%m
3 Va 23 Va AANE 6 3

Opgave 6:

1 nietwaar, (V2+ 3 =2+2J6+3=5+2/6

I1: waar

1. waar

IV: niet waar, (10— 3] =100— 203 +3=103- 203

Opgave 7:
a (3V2-+5) =18-6/10+5=23-6/10
b. (2v2+3V3f =8+126+27=35+12/6
c. (6/3+2)543 ) 75-4=71
d. (a \/5)2 Za\/_+3
e. (a a\/E) 2.\2+2a? =3a2 - 2a% 2

o (4-1a )—16 4af+la2 2=16-4a2 + 1d’
Opgave 8:

2 2 5+1_25+2 2/5+2 , £,

J5-1 5-145+1 5-1 4 27
b 10 10 V2-V3_10J2-10y3 1042-10N3 _ 5. 1073
V2443 V2443 J2-4y3  2-3 -1

JI0-v2 J10-v2 J10+42  10-2 8

Opgave 9:

a  (20v2-av3) =847 —4a? 6 +3a? =11a% - 4a* /6

122 1242 J10+4/2 12J_0+24 24./5 + 24 3543
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V5442 5+42 J5+42 5+2J10+2 7+2410 L
= = = :2 +§\/E

J5-v2 5-2 \5+J2  5-2 3 :
2+ 33] =3+36+% =24+

V72 _ 62 3+43_18V2+6V6 _18V2+6V6 _, 15

3-4J3 3-43 3+43  9-3 6 =3/2+76

( 1 jz_ 1111 3+2J2 3+2y2
J2-1)  (V2-1f 2-2/2+1 3-2/2 3-2/2 3+22  9-8

3*5*/5 ~3+2V2

5% %) e 2s) -(26)
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HOOFDSTUK 4: Algebra en meetkunde.

4.2 Gebroken vormen

Opgave 10:

. 11
I: niewaar, —+—=—"—+—=
Xy Xy xy Xy

, 3 2 9 4 13
[1l: nietwaar, —+—=—+—="—
2x 3x ©6x 6x O6x

3 2 9 4 5

v: waar, ———=———=—
2x 3x ©6x 6x 6x
Opgave 11:
1 2 1 4 5
a —+— +

2x x:2_x 2_x:2_x
3 2 9 4 5

> % % 6 6 6a

o 1.1 1 a_la
ab b ab ab ab

g 4.1 _a b _a-b
b a ab ab ab

e 2 1:£+1:2x+1

X x X X
¢ 3a_E:3a2_E:3a2_2
a a a a

Opgave 12:

l_’_ 1 _ xX+2 X 2x+2
x x+2 x(x+2) x(x+2) x(x+2)

b. 1 N 1 _ x+4 N x+3 _ 2x+7
x+3 x+4 (x+3(x+4) (x+3)(x+4) (x+3)(x+4)

c x 1 _ x(x+2) x—2 _ x% +2x B x—2 _
x—2 x+2 (x-2)(x+2) (x-2)(x+2) (x-2)(x+2) (x—-2)(x+2)
xP+x+2
(x—2)(x+2)

d x+2  x :(x+2)(x—2)_ x(x+3) _ x> -4 B x% +3x _
x+3 x=-2 (x+3)(x-2) (x+3d(x-2) (x+3)(x-2) (x+3)(x-2)
-3x—4
(x+3)(x—2)

o 2x 3 2x(x+3)  Ix(x+2) 2x° + 6x 3x% + 6x

x+2 x+3 (+2(0+3 (x+2(x+3) (1 +2(x+3) (x+2(x+3)
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_xz
(x+2)(x+3)
X+2 x+3_ (x+2)(x+2) (x+3(x+3) _ x’+4x+4  x’+6x+9 _
x+3 x+2 (x+2)(x+3) (x+2(x+3) (x+2(x+3) (x+2)(x+3)

-2x-5
(x+2)(x+3)
Opgave 13:
1 1 bc 1 be+l
_:b+_:—+—:
a c ¢ c c
albc+1)=1-c
c
a=
bc+1
2 2

b, 1:2(]_1:29 1271
p q q q q
_ 49
P 29° -1

c E—x— x _x(x-1)  «x _xz—x_ x  xT-2x

Sy x-1 x-1 x-1 x-1 x-1 x-1
Y _ x-1
3 x*-2
_ x-3
4 x? —2x

Opgave 14:

a 3 2 3y &« -

X2y x? x%y? x%y? x2y?

b, 2r_ x? _ 2x(x+1) x° _2x2+2x_ x? xP+2x

' x+1 x+1 x+1 x+1 x+1 x+1
Sa a _5a(b+l)  3ab _5ab+5a  3ab _ 2ab+5a
3B b+1 3bb+1) BB+ 3B+ BB+ b+
1 1 1 x* x 1 x*+x+1

d —+5+5=F+tgt3=—73—

x x° x x x7 x X

2x+1 x-1_ (2x+D)(x+2) (x-D(x+1) _ 2x% +5x+2 B x? -1 B
x+1 x+2 (x+D(x+2) (+D(x+2 (x+D(x+2) (x+D(x+2)
x®+5x+3

(x+D(x+2)

e P _ P+ pp+l) _ pPH2pt piep
p+l p+2 (p+D(p+2) (p+D(p+2) (p+D(p+2) (p+D(p+2)
_p4+2p2
(p+D(p+2)
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Opgave 15:
1 1 x+1

§+x+1_x+4

x+1 N 2 :x+1
2(x+) 2(x+1) x+4
x+3  x+1

2(x+1) x+4
2x+D(x+) =(x+3)(x+4)
2x*+2x+) =x*+7x+12
2x° +4x+2=x"+7x+12
x> -3x-10=0
(x+2)(x-5)=0

x=-2 v x=5

a

b. x+1+i: al
x-1 x+3

(x+1)(x—1)+ 1 x

x-=1 x-1 x+3
x*-1 1 X

+ =
x-1 x-1 x+3
x? X
x-1 x+3
¥’ (x+3)=x(x-1
¥ +3%=x"—x
¥ +2x7+x=0
x(x*+2x+1) =0
x(x+D(x+DH =0
x=0 v x=-1
1 1 3
il -
x x—-3 x+1

x—-3 L 3
x(x=3) x(x-3) x+1
2x-3 3
x(x—3)_x+1
Ix(x—3)=(2x-3)(x+1)
3% -9x=2x*-x-3
x*-8x+3=0

C.

L_8ty64-12 8++/52 8+213

2 2

2
x=4+413 v x=4-413
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I : = +—=2x+—
X X X X

2 2
x“-1 x 1 1
[I: niet waar, = =x——
X X X X

x2-1 (x-D(x+) x-1

I waar, — = =
x“+2x+1 (x+D(x+1) x+1

Opgave 17:
a x2-9 (x-3(x+3) x-3
x> +6x+9 (x+3)(x+3) x+3
b x? —5x o x(x=5 x
© x*—x-20 (x+4)(x-5 x+4
c a2—4a_a(a—4)_a—4
" a’+a  ala+l) a+1
d a’*-4a-5 (a-5(a+1) a-5
. 3, 2 2 -T2
a’+a a“(a+) a
x® —11x? + 30x B x(x? —11x + 30) _ x(x=5)(x-6) x(x-6)
x> —10x+ 25 (x=5)(x-5) (x=5(x-5) x-5
x*+6x+5 (x+1(x+5 x+5 | L
= = =3x+25
2x+2 2(x+1) 2
Opgave 18:
0 g Pirp_ plp+) _ p
p*-1 (p-D(p+1) p-1
b T_t3+4t2_ zPe+4) 1
' ?-16  (t-4)(+4) t-4
c No a*+a?-2 (a*+2)(a*-1) a*-1
' a*+3a’+2 (a®+2)(a*+1) a®+1
Opgave 19:
Ax*+7 4x* 7 7
= +—=4x+—
X X X X
2 2
b @20+6 a2 6 _, 3
2a 2a 2a 2a a
3 _nq. 2 3 2
¢ Pt p 30T 2 42 qa,, 1
2p 2p 2p 2p p
Opgave 20:
2 _ 2 _ 2
a F=2 +t2a 3+a +1:(a+3)(a 1)+a—+1:a+3+a+1:2a+3+1
a-1 a a-1 a a a a
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4 2 2 2 2 2
b, R__™M 4 m +6:(m +2)(m 2)+m N 6 m 2+ 3

Cmt+2m® 2m? m®(m® + 2) 2m®  2m? m? m®
m? 2 3 1 1
W TR e
3 2 2 3 2 _ _ _
o m-S +4c2 +1 ¢ 5c+6: c2+4c2Jr 12_(c 2)(c 3):%c+2+i2_c 2
2c 2c -6 2c° 2¢° 2 2(c-3 2c 2
1 ¢ 2 1 1
=lc+2+——-——+=-=1c+2+——-1c+1=3+—
2 2¢2 2 2 ° 2% ? 2c?
Opgave 21:
x2+4x+4_ 10
x? -4 x—2

(x+2)(x+2) 10
(x-2)(x+2) x-2

x+2 10
x—2 x-2
x+2=10
x=8

b x2—9x+14: 3—-x

' x>+x-6 2x—6
(x=-7Nx-2) —-(x-3)
(x+3)(x-2) 2(x-3)
x—7 1
x+3 2
2(x-7)=—(x+3)
2x-14=-x-3
3x=11
x=3%
x?> -6 x> -4

C. _

x-3 x2-x-2

x2-6_ (x—-2)(x+2)

x-3  (x=2)(x+1)
x2—6_x+2

x-3 x+1

(x> =6)(x+1) = (x+2)(x-3)
¥ +x>-6x-6=x-x—-6
x*-5x=0

x(x*-5)=0

x=0 v x?=5

x=0 v x==/5 v x=45
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HOOFDSTUK 4: Algebra en meetkunde.

4.3 Machten met gehele en gebroken exponenten

Opgave 22:

I:  nietwaar, x?-x°®=x°

. waar

l11: niet waar, (2x)° =2%.x° =8x°
IV: waar

Opgave 23:
a 2d® 44" =84"
b. 243+4a" -a®=a®+4a’

6

C. a6 'ai“:a—“:az
d. (3ab?)* =3*a*(b*)* =81a"h®
e (54°)°-2p" =5°(a®)®- 2" =125a° - 2b" = 250a°p’

18
f. 15a6 =54"

3a
g (-2a)*-3a°=(-2)%a®-3a° = —8a°-3a> = -244°
h.  (-2a)® +3a”® =(-2)%a® + 3a® = 4a® + 3a* = 7a°
; 1 ava_ 1 a” 4
l. —-\a =—-a =—=q
a® (@) a® a®

Opgave 24:
a 7a®+5a°=124°
b. 7a*-a°=6d°
c. 7a°:a®=7a°
d. 7a®-54° =354°
e (7a®)° =7°(a®)® =16807a™
f.  (7a)’ +5a° =7°a® +5a° = 343a° + 54> = 3484°
g (20)°+(3a)? =2%a" +(3)?a® =4a® +1a® = 414°
h. (3a2)* —8a” =3°a® -8a® =9%* -8a® = a’®
i, (Ga)¥-d*=@)’c’-d*=Ltd*-a*=-24°
Opgave 25:
a degrafiek van y, ishetzelfde alsde grafiek van y, .
b. _1

X
c. x°=1
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a
d - -11
a12
e ik_):a:a’5 a=a"®
a
f 1=4°
Opgave 27:
a 7’2=i=i
77 49
b (%)72 — (371)72 :32 _9
¢ 352->_3
52 25
, 2t 5
d " 1522
e 4.10*3:4.%:i:i
10 1000 250
_ 2t 62 36
f %62:7:?:7:18
Opgave 28:
3
a 6a’5-b3—£5-b3=%
a a
1
b. 1a7°%=—"_
3 3a°
_ 3
C 3614:—4
a
d. (%a)—S — (%)_361_3 — (2—1)—3a—3 — 23a—3 — a_83
_ o _ 272 3?2 9 _ _ 9
e. —4-(§a)2:—4-(%)Za2=—4-?a2=—4-?a2:—4-za2:—9a2=—a—2
1 1

f. )% -b3=3%a%"3= =
(34) 3a?h®  9a%b°

Opgave 29:
a )1 =Jy;
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Opgave 30:

a 5¢°=53%a
SIS T
a* 4\/2
c 3a_§:izz 3
a* 3d?
1 3
d a>° b3=i3-%=£13)
a

(o) to—t -

Opgave 31:
3 1 11
a a-Na=a-a*=a’
1 1 1
b ——=—=q
\Na aE
1 1 1 i
C = = =a 2
1 1
ava qg-q? a12
1 1 3
d. =—=a"*
Ya® at
1 21
e a? \/a:a2 a*=a?
1 ~ _2
f 3—2:3a2:a3
a
12
3/ 12 2z 4
g a“=a’®=a

a.
3
i a _a _azg
. T 1
3/ 4
Opgave 32:
6 6 6
a X X 3l
= = =X
2 1 21
x“x x%ox? x
3 3
b. x-Yx®=x-x" =x"
c X X 4
. ——==—=X
1
8/ o
1 1
4 4 5 45
d x"-dJx=x"-x2=x"°?
1
Ix  x2 -
e ——=——=x
A X xE
1 o 1 ol
f. — X =x"x?=x
X
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Opgave 33:
a x"*=50

x =50 =11531
b. x*'=5

x =57 =0675
c. x"=1

x=11"* = 0158
d x*=21

x=21" =0,048

e x°%-18
x=18°% =191564
f. Yx®=28
$=2
x=28

X

o= 00

* =148162

Opgave 34:
a 3x*®4+1=27

3x2% =26
225 _ 2
]

x=(2)= =2611
b. 5x'+8=21

5x % =13

x =26

x=26" = 0,480
c.  4x ™ 4+16=5000

4x7*8 = 4984

X =1246

x=12467 = 0,019

X
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o
&"."
s
5
(o]

_..,
w W =
~ ~ |
== ]
w w| O
w
Il ||_\ I
w
NS 1A
w 9O
O
& o

Opgave 35:
2 800
a PZSOOZ 225212?

Als/ groter wordt, dan wordt />% groter, dus je deelt door een groter getal, dus P wordt

kleiner.

P =800-0,92% =1014 per km?
800-/7** =1350

[7** =1,6875

/ =1,68757%% = 0,79m

d. P=800-2157%% =1429
142,9. 250 = 35731
160000

=)

= 32000

800- /%% = 32000
1% =40

] = 4075 = 019m

Opgave 36:
a T=a R
T 19
T
b. T =0,37-356" =79dagen
037-R*® =15
R*™® =169

R =169 =142 dus 1,42-10°km
d.  (2)” =34 dus 3,4 keer zo groot

Opgave 37:
a W=a-m*"
w 6700
4= T agm
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b. W =421-4°" =1191kJ
c. 421-m°"™ =50000
m®™ =1188

m=1188°% = 584
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HOOFDSTUK 4: Algebra en meetkunde.

4.4 Goniometrische verhoudingen

Opgave 38:
Voor AB heb je de cosinus nodig en voor BC de sinus.
Opgave 39:
de tangens
Opgave 40:
a tans4=3%
/A =31°
b. snZB=%
/B =47° R
C. sSnZG=g
AG = 240 .10 10
d. tanZMKL =1
/MKIL = 35°
e cosZP=1%2 r 75 ", 75
/P =41°
Opgave 41:
AC
a ©c0s38°=——
17
AC =17c0s38° =134
b. tanb5°= E
5
DF =5tan55° =71
C. Sn40°= L
GH
7
GH = — =109
sin40°
d ZKLN =30°
c0s30° = ﬁ
17
KL =17cos30° =14,7
e PS=3
tan 750 = X5
3
RS =3tan75° =112
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Opgave 42:

M
LAMB:@:72°
5 36
LAMS = 36°
tan36°=i
3 _413 r
tan 36° A 3 5 3 B
Opp(A4ABM) = 3-6-413=12,39
Opp(ABCDE) =5-Opp(AABM) =5-12,39 = 61,94
Opgave 43:
a CD:\/ACZ—ADZ:\/(Za)z—azzx/4a2—a2=\/3a2:a\/§
b. cos60°—AD = =3
AC 2a
CD a3 43
Sin60° = —— =X2_-13
AC  2a 2 i3
CD a\/_
tan 60° = =43
AD
C. AACD—llACB—1 60° = 30°
d snae=42_4 _,
AC 2a
00530°:C—D=i=ﬁ=%\/§
AC 2a 2
tan3o° =42 _ _4 =i=i-£=£=§\/§
D B3 B BB 3
Opgave 44:
Stel CD =x
danis BD = x ¢
tan60° = 2 — X
AD 4D .
__x _ X
tan60° /3 60 45
X Y D E
AD+BD =—+x=12
J3
xo(L+1)=12
12 12 12 12J§ 12\/§ 1—\/§ 124/3-36 12/3-36
NE ﬁ 73
Opp(AABC)—% AB-CD =1-12- (18— 6\/5) 108— 36[
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Opgave 45:

In AASK geldt: cos30°=% Y

SK = 4c0s30° = 4-1+/3 = 24/3 dus PK = 43 0 .
. oS _ 08

In AKSQ geldt: tan60° ==— ===

0g Y F Q

OS = 2,/3-tan60° = 2/3-4/3=6

OK =+/0S? +SK? =6 +(2//3)* = /36 +12 = /48 . /

OK =+/48 = 43 A

Opp(AABQ) =1-AB-QOK =1-8-4/3=1643 N g

Opp(ABCDEF) = 6-Opp(AABQ) = 6-164/3 = 963

Opp(AQPK) =1.PK -0S =1.4/3.6=12./3

Opp(KLMNOP) = 6- Opp(AQPK) = 6-124/3 = 72./3

Opp(gearceerde gebied) = Opp(ABCDEF) — Opp(KLMNOP) = 964/3 - 7243 = 244/3

Opgave 46:
Stel AK = AL = x i

daniSKsz/x2+x2=\/2x2=x\/§

KR =KL = x\/2

AB=AK +KR+BR=x+xJ2+x=2x+xJ2=6

x(2++/2)=6 )

.__6 _ 8 _2—&212—6\/5212—6\/526_3\/5 R
2442 2442 2-42  4-2 2

KL=x-+2=(6-3/2)-4/2=6J/2-6

Opgave 47:
a AE=BE=a D

AB =+ AE? + BE? = a? +a? =/2a? = a2 o
In ABDE geldt:
tan60°:E:%
a
DE=a-tan60°:a\/§ a5 4550 75
dus AD = AE + DE = a + a+/3 A B

In AACD geldt:
CD CD

AD a+ a3
CD=COS45°-(a+a\/§)=% 2-(a+a\/§):%a\/§+%a\/6
BC=AC-AB=CD-AB=1a\2+1a/6 —aN2 =1a\6-1a2

b. BD=+BE?+DE® =+a*+(av/3)? =va?+3a® =+4a® = 2a

15

Ccos45° =
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BC

sav6-1a2 _ 146
2a -

sav2+1a6 3
2a -

BC N6-1V2 J6-42

Sinl5° =

/6
CD J2

C0s15° =

2
2+36
2

tanls5° =

' V12-6-2+412

12
6
6

CD 1J2+1J6 J2+46 2+

J6 V2-6 2-6

2J_84\/§8__\/—22\/—

—4

Opgave 48:
In AABD geldt:

sSin76° = AD AD
AB 12
AD =12sin76° =11,64
In AACD geldt:
cos34° = 4D _1164
AC  AC

1164 1404
cos34°

AC =

Opgave 49:
In AACD geldt: sina =

dus h=b-9na

In ABCD gdldt: sinf =

Q>

dush=a-sing

SISEIS

Dusa-snf=b-sina
« __b_
Sina_sinﬂ
Op dezelfde manier kun je bewijzen:
a _ C
Sina_siny

Dus

p— b p—
sng

c
siny

Opgave 50:
a y=180°-a—-p =180°—-

68 b ¢
sin50° sin75°  Sin55°
_ 6,8‘-sm75° _86
sin50°
_ 68-sin55°
~ §in50°

50° —75° =55°

=73

14 76

12

2
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Opgave 51:

ZC =180°-48° - 76° = 56°
AC  AB

sn/ZB snZC
AC 680

Sn76°  sin56°
C— 68Q-sn76
sin56°

=796m

Opgave 52:
a sinb5°=0,819

b. sn125°=0,819

Opgave 53:

ZM =180° - 20° -110° = 50°

KL KM LM
sinZM snZL sinZK

KL KM _ 53

sin50° sin110° sin20°

kL =290 19
sin20°

M:5,3-_sm110 _146
sin20°

Opgave 54:

a  Tekenvanuit punt 4 een halflijn naar rechts.
Teken bij punt 4 een hoek van 50°.
Teken lijnstuk AC zodat AC =6.
Teken een cirkel met middelpunt C en straal 5.
Waar deze cirkel de halflijn snijdt ligt punt B

(twee mogelijkheden).
BC  AC
sna  sng
5 6

sin50° sinf
gnﬂ:@:olgm
B =67°
y =180° —50° — 67° = 63°
c 5
sin63° sin50°
c:5-.sm63 _58
sin50°

c. snp=0919
[ =180°-67°=113°
y =180°—50°-113° =17°

680 B
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c 5

snl7°  sin50°
o 5-'S|n17 _19
sin50°

Opgave 55:
a b

sna snp
4 6

sin50° sinf y

sinﬁ:%:],ls _ 4

[ bestaat niet
Of: adsjedecirkel met middelpunt C en straal 4 tekent, dan snijdt deze cirkel de haflijn niet.

Opgave 56:
Teken de cirkel met middelpunt C die de halflijn & raakt

in punt R.

Voor deze waarde van a is er één cirkel.

Alsde straal van de cirkel iets groter wordt dan snijdt
de cirkel de halflijn in twee punten (zie ook opgave 54)
zodat er twee driehoeken mogelijk zijn.

Als de straal nog groter wordt schuift het linker snijpunt

@

naar punt 4 toe. Op het moment dat dit linker snijpunt : 60

samenvalt met punt 4 is er nog maar één driehoek. Alsde

straal nog groter wordt heb je nog steeds maar één driehoek.
CR

Sin60°=?

CR =6-sin60°=6-1+/3=3/3

a geendriehoekaISa<3\/§

b. éndriehoekasa=3V3 v a>6
c. tweedriehoekenals 3V3<a<6

Opgave 57:
a.  jekent aleen 3 zijden en voor de sinusregel heb je twee hoeken en een zijde of twee

zZijden en een hoek nodig.
b. jemoet een hoek kennen tegenover een gegeven zijde of een zijde tegenover een gegeven
hoek.

Opgave 58:

In AACD geldt: b* = h* + x° dus h® =b* —x°

CosZA =% dus x =b-cosZA4

In ABCD geldt: a® = h® +(c —x)? dus h* = a® — (c — x)?
Dusgeldt: a® —(c —x)* = b* — x?

a’=b*+(c—x)*—x*?
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a?=b?>+c*-2-c-x+x?—-x*
a’ =b?+c?*—2-c-b-cossA
a’?=b*+c¢*-2-b-c-cosa

Opgave 59:
a’?=b*+c*-2-b-c-cosa
52 =6°+7?—-2-6-7-cosa
25=36+49-84-cosa
84-cosa =60

60
cosa = —
84

a =44°
_a __ b
sna sing
5 6
sn44° snp
gnﬂ:%:ogm
B = 56°
y =180° — 44° — 56° = 80°

Opgave 60:

EF? =DE?+ DF? -2-DE - DF -cos/D
42 =52 + 72 _2.5.7.c0s£D

16 = 25+ 49— 70-cos«ZD

70-cosZD =58

cos/ZD = 8
70

/D =34°

EF _ DF
sin/ZD sSn«ZE
4 7

sn34° sin/E

sinZE =%=0,979

/ZE=78° v /FE =102° asjededriehoek tekent zie je dat alleen de stompe hoek kan

dus ZE =102° endan geldt £F =180° —34°-102° = 44°

Opgave 61:
a a’=5+6°-2.5.6-c0s50°=22,4
a=4,74
4,74 5

sin50°  sinf
snp =>9M9 _ 6508 dus g = 54°
4,74
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Opgave 62:
BC? = AB® + AC? —=2- AB- AC -cos /A ¢
82 =10?+7?-2.10-7-cos/A
64 =100+ 49—140-cos /A ) .
140-cosZA4 =85
85
cos/Z4 = ——=0,607
140 D
/A =526°
sin52,6° = %

CD =7-sin52,6°=5,6

-y
=

Opgave 63:
a In AASB geldt:

45% =77 +10° —2-7-10-cos£BAS
20,25=49+100-140-cosZBAS
140-cos£BAS =128,75

cos/BAS = 0,920

ZBAS =231°

In AABC geldt:

BC? =107 +14? —2-10-14-c0s231° = 38,4
BC =62

b. In AACE geldt: sin23,1°=%

h=14-sn231° = 5,49
Opp(ABCD) = AB-h =10-5,49 =54,9
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HOOFDSTUK 4: Algebra en meetkunde.

4.5 Lengte en oppervlakte

Opgave 64:
a BE=+AB?>+ AE? =62 +62 =72 =642

b. BH =+BE?*+EH? =/(6V2)? +6 =72+ 36 =/108 = 64/3
Opgave 65:

a AF:\/AB2+BF2=\/(2a)2+a2:\/4a2+a2=\/5a2:ax/g
b. AG=+AF?+FG® =/(aV5)? +a® =~5a° + a*> =64’ = a6
c. AC=+/AB>+BC? :\/(2a)2+a2 =4a® + a? =~/5a” = a+/5

AM =~y AC?* + CM? :\/(a\/§)2+(%a)2 :\/Saz+%a2 =\/5%a2 =%a\/z.

Opgave 66:
a AC=a\2 dus AS =1a+/2

AT = 4S? +TS% = |3 an2)? +(2a)? = [2a® +4a® =
\/4%612 :\/1—fa2 =%a\/§
b. AN=34C=2a2
MN =1TS =a

AM =N AN? + MN? = \/(3avJ2)? +a® = J2a® +a® =
Jia? = %a? :%a\/a )
C. TP=+TS?+PS? =/(24)? + (ta)? = \/4a® +1a® =
\/4%612 =\/%a2 =%a\/ﬁ
OM =31TP =1417
BO=2BC=3a

>
wr
=
9]

BM = [BO? + OM? = [Ga)? + Ga17)? = [2a® +iLa” - )
\/%7:%61\/2_6
Opgave 67:
a  PM=vAM? - AP? = Ja® - (2a)? = Ja® -1a® = e
PS=2-PM =2-1a\3=a/3 T ‘
b.  AC=vAN? +CN? = /(tav3)? +(13a)? = : A
34% +214 =/34% = a3 AT
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. AQ=\JAT? +QT? = \[(12a)? + (2av3)? = )
Bg*+ia —\/28 2—\/%a2=%a\/7 o
AR = AT? + RT? = (12 a)? +(§a\/_)2 =
Via+§a® =Ba’ = y¥a’ =
AS = AP? + PS? = [(3a)” + (a/3)? =\/m:
\/B%az =2a® =%ax/ﬁ

Opgave62: 5 - .
sin45° = —
h=4-sin45°=4.1/2 =22 4 ”
Opp(trapezium) = % - h - (basis, + basis,) B
a
Opp(ABCD) =1.2:/2.(6+2) =82 A 6 B
Opgave 69: D C
a tan60° = h 4
AE  AE
4 4 43 4B g ’
tan60° 3 3 J3 3 ° i h
BF=CF=h=4 A E F B
CD = EF =10— AE—BF =10-4/3-4=6-4./3 10
Opp(ABCD) =1-4-(10+6-4 3)—32—% 3
@n60° 3 3 43 3
BF =h
AE + EF + FB =10
1h-\3+2+h=10
h-(3/3+1) =8
1V3-1_ 53-8 _ 8 _
p-—8 __ 8 V3 =3*/_ e 3+12=12-44/3

S 1341 1341 1Y3-1  i-1 -2
Opp(ABCD) =1 -(12-44/3)-(10+ 2) = 72— 243
c. AE=1h-\/3en BF=h
CD=10-1h-\/3-h
Opp(ABCD) =1 -h-(10+10-14y/3—h) =1h-(20-1h/3-h) =25
y=2x-(20-3xJ3-x) en y, =25
calc-menu optieintersection geeft x =343 v x=9,25
CD=10-1.343.4/3-343=460 v x=10-1.9,25./3-9,25=-4,59 (vervalt)

GETAL EN RUIMTE VWO WB D1H4 §4.5 -2- AUGUSTINIANUM (LW)



Opgave 70:
a h=ya?-(a) =\’ -ja’ = 3a" =}aV3
Opp(AABM) =%-a-%a\/§ :%azx/é
Opp(ABCDEF) = 6-Opp(AABM) = 6-14%\/3=114%/3 g c

2

b. Opp(cirkel)=n-r*=n-(2av3)*=n-3a* =31 -a
c. Opp=1ia*3-37-a”>=10 |
y =12x*V3-37-x%en y, =10
calc-menu optie intersection geeft x = 6,43
dus a = 6,43

Opgave 71:
CM =+13* -5° = 16925 = /144 =12 o
PS

W 3
3_PS 13 -
5 12

PS =% =72

Opp(PORS)=4-7,2=288

snavelfiguur dus AP =
AM

Opgave 72:
a BC=+v3*+4%=,9+16=+/25=5
snavelfiguur dus PO _CP_C0
AB AC BC
PO _x_CO
3 4 5
3x
PQZTZ%X
Sx
cgzjzgx

AP=4-CP=4-x
Opp(ABPQ) = Opp(A4BC) — Opp(ACPQ) — Opp(A4BP) =
1.34-3.x3x-1.3(4-x)=6-3x"-6+1ix=11x-3x?
b. Opp'=11-3x=0
~gr=-14
x=2
Opp=11-2-3.22 =3-11 =11
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a tan30°= D C
5 R
. X XX .ﬁ_ x
tan30° 13 143 43 AT X Q B
w3 _
cosSO"—%

AK =6-c0s30° = 6-14/3=3/3
AB=2-3/3+6=63+6
PO=AB-2-AP=6J3+6-2-x/3
Opp(PORS) = PQ - PS = (63 +6—2xy/3) - x

b. Opp:(6\/§+6_2x\/§)-x:6x\/§+6x_2x2\/§
Opp' =633 +6—4x/3=0
—4x\/3=-6J3-6
x/3=1143+12

1 11 113
x=1%+—2=1%+—2-£=1%+ 2\/_:1%+%\/§:PS
NERRCAN I A
Opgave 74:
a AE=DE=CF =BF=h
cosase = -
AD
D= h o:1h zlh .QZM:}!\E
cosd5® 12 12 J2 1

Omtrek = 2h + 2h/2 + 2x = 60
2x = 60— 21 — 2h/2
x=30-h—h2
b.  Opp(ABCD)=1h-(2h+x+x)=1h-(2h+2x) =1h-(2h+60—2h—2h:/2) =
1h-(60-2h2) =30h—h?y2 =0
Opp' =30- 212 =0
~2m2=-30
__=%0 _ =0 .EZLO\/E:7;\/§
-2 -2/2 2 -4
Opp(ABCD) =30-7372 - (744/2)* N2 = 2252 -112142 =1121/2
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Opgave 75:
MR=6

RS = MR? - MS? =+/6° —x* =~/36—x
Opp(APQR) =1.-PQ-PS =1.2/36-x* - (6+x)
y, = (6+x)-1/36—x?

calc-menu optie maximum geeft Opp = 46,77
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HOOFDSTUK 4: Algebra en meetkunde.

4.6 Diagnostische toets

Opgave 1:

a 4/5-3/2=1210

o, s%f J - 6f 202 =32+ 202 =52

6
V2
d. f :\/;+ :%\/§+\/§:1§\/§

e V8a® ++32a® =2:|d|-v2+4-|a| V2 =6"|d] -2

f.  a48-2a\12 = 4a\/3— 24 - 2\/3 = 4a\[3- 4a/3=0

C.

Opgave 2:
a (3++42)2=9+6J2+2=11+62

L B B BT B A

V5447 AB+47 5-J7  5-7 -2 i
c. (a—-+3)(a++3)=a’-3

20 20 6+1_20/6+20_20J6+20
d'[l[ld@ﬂ 6-1 5 =4/6+4

e (2a—7)2=4a%—4aJT+7

(2 jz_ 4 4 4 4 e+2/5 24185
J5-1)  (5-1%2 5-25+1 6-25 6-2J5 6+245 36-20
24—%—8\/__11 \/—
16
Opgave 3:

1 1 _ 4 3 1

3¢ 4a 120 124 124
1 1 2 1 3

b. —+ = + =
5x 10x 10x 10x 10x
c i 2 x+1  2(x-2) x+1  2x-4
Cox=-2 x+1 (x-2(x+1) (x-2(x+1) (x-2(x+D (x-2(x+D
-x+95
(x=2)(x+12)
d 2x N 5  2x(x-3) N S(x+1) 2x% —6x N 5¢+5
x4+l x-3 (x+D(x-3) (x+D(x-3) (x+D(x-3) (x+D(x-3)
2x* —x+5
(x+D(x-3)
3 x(x+1) 3 x*+x 3  x*+x+3
e  x+ = + = =
x+1 x+1) x+1 x+1 x+1 x+1
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¢ ﬁ_ﬁ_ a _2a(a+b)+ ab _2a2+2ab+ ab  2a®+3ab
" b a+b bla+b) bla+b) bla+b) bla+b) bla+Db)

Opgave 4:

x2—6x+5_(x—5)(x—1)_x—1
x’-25  (x-5)(x+5) x+5
6x®+6x  6x(x+1)  6x

o X2+3x+2 (x+2(x+D) x+2

x2+6x+8+x2+8:(x+2)(x+4)+x2+8:x+4+x+§:2x+4+§
xX+2 X xX+2 X X X

Opgave 5:
6 4
—— =2
X x+2
6(x+2)  4x P
x(x+2) x(x+2)
6x+12  4x _5
x(x+2) x(x+2)
2x+12
x(x+2)_
2x(x+2)=2x+12
2x% +4x =2x+12
2x*+2x-12=0
x*+x-6=0
(x+3)(x-2)=0
x=-3 v x=2

b X _ x* -4

"~ 16 x*+6x+8
x (x+2)(x-2)
16 (x+2)(x+4)
x _ x-2
1_6_x+4
x(x+4) =16(x-2)
x% +4x =16x-32
x> -12x+32=0
(x—4)(x-8)=0
x=4 v x=8

x? -9 5
C.

x2+4x+3 3x
(x+3)(x-3) 5
(x+3)(x+1) 3x
x-3 5

x+1_§
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3x(x—-3)=5(x+1)

3% -9x=5x+5
3x?-14x-5=0
o 14+4196+60 14++256 14+16
6 6 6
14+16 14-16 1
X = =5 v x=—r—=—3
6 6
Opgave 6:
a 2a°-3a°=64°
1 alZ
b. a% —="+=d°
a* a*
c. (20)’-a-7a®=8a°-7a°=a°
8
d 14a5 _ 743
2a

e (3a®)*+5(a*)? =81a® +5a® = 864°
6
1 . a2 3 _ 1 'ae_a

f — =— =—=1
6 6 aG
Opgave 7:
1 _
a —32613
a
1 o
4 _a -3
b. a —=—=a
a a
3
c. a*=a°
1
d. —\/Zzﬁzafl%
a?  a?
1 21
e a? %:az a*=a’
1 1 _2
f. =—g=a3
a? a?
Opgave 8:
1 _3 1 1
4 — 4 __ j—
a a =a == ==
a’ a

1 3 7'5¢b3 7.5 b3
C. Ta‘?®-b*= — =
a? Ya
Opgave 9:
a 3xM+2=7
Wt =5
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Opgave 10: c

a c0s23° = Q ’

23 Im

AB = 7¢0s23° = 6,44 ? A

b. tan«zD :121

ZD =70° F 5

Opgave 11: e
CD

sin45° = ——

CD =6-sin45°=6-1/2 =32 - o
BD =32 A D B
D 32

AD 4D
32 32 3/2 V3 _3/6 _3/6
tansoo_lf 1\/‘\/5, 1
Opp(AABC) =1-(3V6 +3V2) - 3J2=41412+9=41.2,/3+9=9/3+9

tan30° =

Opgave 12:

sna _sing

a b
sin35°  sing

3 5
gnﬂ:%:o,g%
B=73° v p=107°
y =180°-35°-73°=72° v y=180°-35°-107°=38°

@]

b. sin35°=2 5 a
5
a=5-sin35° = 2,87 . 35

a=287 v a=>5
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Opgave 13:
a AC?=AB*+BC?-2-AB-BC-cos/B
52-4°+6°-2-4-6-c0s/B
25 =16+ 36— 48cos/B
48cos/B =27
COS/B =<
/B =56°
b. AD? = AB*+ BD*-2-A4AB-BD-c0S/B
AD?* =4?+3-2.4.3- £ =115
AD =3,39

Opgave 14:
a  AM =~ AD? + DM? =\/c12+(1%a)2 :\/c12+2%a2 :\/B%a2 =\/1—43a2 =14413
b. AM =BM =1a\13
FM =BM? + BF? = \[(2a13)? + (2a)? = \[3%a® + 4a® = \[72d? = [24? =
1av/29
C. FH=+vEF?+EH? =/(3a)? +a® =\9a? + a* =/10a? = a/10
FS =1FH =14a10

BS =\BF? + FS? =/(2a)? + (2av/10)? = \[4a? + 23a? = [61a® = [2a? = 1a\[26

[«2]

Opgave 15:
sin60° = CE D C
6
CE =6-sin60° = 6-1/3 =33 6
Ccos60° = B6E A= FE g
BE =6-c0s60°=6-5=3
DF = CE =33
tan30°—DF 3\/_
AF  AF
po 33 33
tan30° 1.3

Opp(ABCD) =1 .CE-(AB +CD) = 1.3\/3-(9+ EF +3+CD) =11+/3- (12+2.CD) = 36
% _24_ 243 248 o

11J3 V3 33 3

2.CD=8J3-12

CD =4J3-6

AB = AF + EF + BE=9+4J3-6+3=6+ 43

12+2-CD =——

GETAL EN RUIMTE VWO WB D1H4 D-toets -5- AUGUSTINIANUM (LW)



Opgave 16:

CP =+ AC? — AD? =~25% —7% = J625— 49 = /576 = 24
AAKN o0 AAPC (snavelfiguur)

AK KN

P pC o |
x KN N M

7 24
24-x

24
7 X

Opp(KLMN) = KL-KN =2-(7—x)-Zx = 48x — £ x?

KN =

&
g

Opp' =48-2Lx
- Ly =-48
x=33

Opp(KLMN) = 48-31 —48.(31)? =84

2 7
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Gemengde opgave hoofdstuk 4 Algebra en meetkunde.

Opgave 31:
a (2a++/3)?

=44% +4a~/3+3
(a+24/3)(a—

243)=a?-12

b.
C. (22+3V8)" = (2V2+3-2V2)* = (212 +6V2)" = (8V2)* =128
d 3+632=12+6-4/2=112+24J2=2432

V241 \/§+1 J2+1 2+2\/§+1 3+ 22 3423

e.
Z 1 VZaza 21 1
- 5 3-1_5/3-5 _w_s_zl\/—zl
\/§+1 J3+1 43-1  3-1 2
VB8+V12  2V2+2J3 2V2+2V3 2J2+2J3 V3 2J6+6
g. = = = 25\/54—1
243 2.3 243 23 J3 6
h.  (2a+3v2)(2a+ 24/3) = 4a® + 4a/3 + 6a/2 + 6./6
Opgave 32:
6  3x(2x- 1)+6 6x°-3x+6
a 3x+
2x—-1 2x-1 2x-1
b 2x-1 x+2 _ (2x-D(x-4)-(x+2)(x+2) 2x2—9x+4—(x2+4x+4)_
Cox+2 x-4 (x+2)(x 4) (x+2(x-4)
2x —Ox+4-x*-4x-4  x*-13x
(x+2)(x—4) C (x+2)(x-4)
c a’ a*  a’(a-3)+a* (2a+5) _a *-3a® +2a° +5a*
" 2a+5 a-3  (2a+5)(a-3) (2a+5)(a-3)
q 3qZ+6x  Bw(x+2) 3«
C x24+8x+12 (x+2)(x+6) x+6
o x*—9x?+8 (*-D(x*-8) x*-8
' x* -1 (x2-D(x*+1D) x*+1
a6—5a3+4:(a3—1)(a3—4):ae'—lziag_l
6a° — 24 6(a® - 4) 6 ° °
Opgave 33:
1 3 8
a + =—
x+1 2x+1 15
2x+1+3(x+1) _ 8
(x+D(2x+1) 15
2x+1+3x+3_ 8
2x*+3x+1 15
x+4 8
2x*+3x+1 15
8(2x? +3x +1) =15(5x + 4)
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16x2 +24x +8=75x + 60
16x% -51x-52=0
e 51++/2601+3328 51++/5929 51+77

32 32 32
L _5L+77

51-77 13
=4 v x= e ——
32 32 16
x’ -4 B
x*+4x+4
w-2(x+2) _,
(x+2)(x+2)
x—2
x+2
2x(x+2)=x-2
2x° +4x=x-2
2x*+3x+2=0

—_24./0_
xzyzk.n. dus geen oplossingen

b. 2x

=2x

Opgave 34:

4 1 4
a x ‘JYx=x -x*=x°¢
b. —=x

1 _ e L _2l 1L
c. x- —5=)c-\/x5:x-(x5)2=x-x22:x12
X
1 43w 58 1 6 _ .5
d = AFx")°’=x"-(x*)=x"x"=x
X

3 -5 -2
X X X -21

K xt
f.ox) = ()P =x

Opgave 35:
a F =(2000-16,3-60)(-5——20)"*® =11,2 dus maximaal 11 minuten

b.  (2000-16,3v)(-5+18) ™% = 20
(2000 - 16,3v) -13™%° = 20
20

13268
—-16,3v = -557,6
v =234,2 dus 34y .
c. tijd=2=025uurdus F=15env=0
2000- (-5-T7)"%® =15
¥, =2000-(-5- X)"**® en y, =15
Intersect geeft x =—-23,8 dus 7' < —23,8

2000-16,3v = =14424
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Opgave 36:

a A=136

a-40%% =136

136

a= W = 11,5
b. A4=115-275%% = 496dn?
c. A=116

115m°% =116

m®® =01

m =801 =0,033kg=33g

Opgave 37:

€c0s30° = A—K i

AK =5c0830° =5-14/2 = 212 s
FK =5sin30°=5.4 = 21
KL=2-24+5=10 "
KN =2.21J3=5/3

Opp =10-53 =50./3

Opgave 38:

h=~4?-2% =\12=23
OppA=1-4.2/3=43

Opp(zeshoek) = 6- 43 = 244/3
Opp(ingeschreven cirkel) = 7 - (24/3)? = 127
Opp(omgeschreven cirkel) = 7 - 4% = 16x

Opp(zeshoek—ingeschreven cirkel) = 24+/3 - 127
Opp(omgeschreven zeshoek—zeshoek) = 167 — 24./3

=

Opp = (161 — 24/3) + 24\/3 127 =87 —12:/3+ 24y/3 127 =12\/3 - 4z

Opgave 39:
Opp(ABCD) = 25

OppADRS =+ -(25-15) =5

DS =5-x

DR =%(5-x)

OppADRS =1-(5-x)-1(5-x)=1(5-x)*=5
(5-x)*=20

5-x=+20 v 5-x=-+20

x=5-420 v x=5++/20 (vervalt)
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Opgave 40: , D - C

a tan60°=—

h=3-tan60° = 3-4/3 =33 h
AC =10° + (3V/3)2 =100+ 27 = 4127 g

60 m| |
b. cos60° = i
AD
3

 cos60°
omtrek =6+7+6+13=32 12

Opp =Lh(b, +b,) =1-3J3-(13+7) =303

DY _x
s /T
DQ:3 -x:x\/é

OppPRCD =433+ (2x+7+7) = 1x/3- (2x+14) =153
v, =1x4/3-(2x+14) en y, =153

Intersect geeft: x =1,72

OM =3J3-DQ=3/3-172/3=222

=6

NN

C.

@

w
=

W
=

Opgave 41:
a MT:\/a2 +(3a)® =a? +9a% =+/104% = a+/10
b. CMz\/(Za)2+(1%a)2 :\/4az+2%a2 :\/6%a2 =2%a
Cc. neem P het midden van SC
AC = /(3a)? + (2a)? =9 + 4a? =13a% = a/13
AP=24C =3 a13=30a13
AN =+ AP? + PN*? :\/(%a\/E)ZJr(l%a)z :\/29%a2+2%a2 :\/ff'l%cz2 =a,/313
d. vanMnaar Nis 2a naar rechts, 12 a naar achter en 124 omhoog

MN = J(a)* + (13a)? + (12a)? = /2a® +25a® +24a? = \5ka? =[%a® = 2a

Opgave 42:

Stel BP=x danis PO=3x en AP=4-x
Opp(APQOR) = 2x(4—x) = —3x? +3x
Opp'=-15x+3=0

-13x=-3

x=2

Opp =3

GETAL EN RUIMTE VWO WB D1H4 Gemengde opgaven -4- AUGUSTINIANUM (LW)



