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Hoofstuk Al

Getalle stelsels
GEEN SAKREKENAAR MAG IN HIERDIE HOOFSTUK GEBRUIK WORD NIE!

Al.1 Getallestelsels:

Oefening 1:
Voltooi:  «ngatuurlike getalle: N = 1;2;3; ......}
* Telgetalle: No = {0;1;2;3; .......}
* Heelgetalle: Z = {.;-2;-1;0;1;2;3;..}

. a
* Rasionale getalle: Q {E /a,b € Z;b+ 0}

Al.2 Rasionale getalle:
Al.2.1 Ekwivalente breuke:

Oefening 2:

Hierdie is moontlike antwoorde!

(1) Skryf drie ekwivalente breuke neer vir elk van die volgende rasionale getalle:

“1os2 8 10 3_6_5_1
@ ST T 2w O % an

1 2 10 100 2 4 6 20
© TE % e @ 358557 %

12 6 24 120 -36 -4 4 12
©® w7 % M =313

6 228 _,12 _ 560 B T
@) %% T % ) 5

(2) Isdie volgende ekwivalente breuke of nie? (Antwoord net ja of nee.)

12 24 7 3 3 6
@ — =3 ?:Ja (b) - = > 7:Nee (© = =, 7:Nee
3 -9 2 4 3 48
d == =7:Ja € = ?7:Nee M 7= 7:Ja
@ =227 ) Z=127:3 ) 3= 57 :Nee



Al.2.2 Ordening van rasionale getalle:

Oefening 3:

(1) Rangskik die volgende breuke in stygende volgorde:

3 2 4 3 45 2 40 4 48 2 3 4
@ —; -en-: -=— ; —~=— ;| - = — - < - < -
4 3 5° 4 60 3 60 5 60 3 4 5
2 5 4 2 28 5 30 4 28 2 4 5
by =—; -en-: ===, ==— ;-=— =E= ==
3 7 6 3 42 7 42 6 42 3 6 7

(2) Rangskik die volgende breuke in dalende volgorde:

5 2 3
8 3 4 8 24 3 24 4 24 4 3 8
1. 2 Z7. 3 _ 45 .5 _ 50 -7 _ 42 7 11 _12
(0 -13; 13 o 2 T %% '3 T30 s "3 T 7 Ly = =L
(3) Plaas telkens 'n rasionale getal tussen die volgende getalle:
3 5 3 15 5 15 "5 15 15 15 3
3 7
(b) - en —: E:I_S:@ en 1:&:@ - l< 2 < E
4 10 4 20 40 10 20 40 10 40 4
Al.2.3 Herleiding van gewone breuke na desimale breuke:
Oefening 4:
Druk die volgende uit as desimale breuke, sonder om 'n sakrekenaar te gebruik:
10302 20202 .
() Z2=220-=22 0020 =-3142.. @ 42=422""=1466..~46
7 7 7 3 3
1 _ 1,000.. _ 1,'0%0%0 _ 7 _ 7000..  7,707070 _ _
3) == . = s = 0,125 (4) s = o9 = 5 =077.. =
17 _ 17,000.. _ 17,7020 _ 5 _ 5000.. 550500 _
() 25 25 25 = 008 (6) 100 100 100 L s

407040704
(7)4— 4,700*0"070

. . 60405
4 2070000000 _ §3636.. ~0,36 (8) —25 = %000 _ 5857 ..

11 11 7

50202 . 1020 4
9) —52 =-5 207000 _ —-5,833..~ —5,83 (10) 33 _33000.. 33 0700 _ 4,125

6 8 8 8

0,7



Al.2.4 Afronding van desimale breuke:
Oefening 5:

(1) Rond die volgende breuke af tot die aantal desimale plekke aangedui in hakies:

(@) 3,573 (tot 2 des)

~ 3,57 ~ 12,009
(c) 0,00384 (tot5 des) (d) 7,3226 (tot
= 0,00384 ~ 7,3

(e) 8,39999 (tot 1 des)

=~ 8,4 ~ 91

(g) 0,433218 (tot 4 des)

~ 0,4332 ~ 1456,680

(i) 66,666 (tot2 des)
~ 66,67
(2) Beskou die volgende afronding en kies die korrekte woord in die

~ 13,000

(a) 3,47653 =~

4

(b) 96 995,31956 ~

Al.2.5 Herleiding van desimale breuke na gewone breuke:

(b) 12,00873 (tot 3 des)

1 des)

(j) 13,00034 (tot3 des)

hakies:

(h) 1456,6799 (tot 3 des)

3,477 korrek tot die naaste (tiende, honderdste of duisendste)

(f) 90,9023 (tot die naaste heelgetal)

Oefening 6:
Druk die volgende uit as gewone breuke in eenvoudigste vorm:
(@) 0,125:%:%050+%§ (2) 1}25:1%_ %_%
(3 146= 14> =14 + 2 @ —05=-2--5.°%
143 -1
(6 -12=-15=-12+2 (6) 235=23> =23 + 2
= -1 = 237
(M 304=3555 <3555 + § 8 73=7.
o 321_5
(9 100,75= 100> =100> + 25 (10) 0,00005= —— :1005000

= 2
= 100

= 1
20000

96 995,32 korrek tot die naaste (tiende, honderdste of duisendste)

5
"5



Al.2.6 Herleiding van repeterende breuke na gewone breuke:

Oefening 7:
Herlei die volgende na gewone breuke in eenvoudigste vorm: (Sonder 'n sakrekenaar.)
(1 3,6 (2) 0,13
9 99
= 3- = E
3
= 3E
3
(3) 22,39 (4) -1,i135 of —-1,135
— : _ E
=22+ 0,3+ 0,09 = —1999
= 2 s JES = — g - 27
= 22+ 10+ 0,9 -10 1999 b
- 3,921 - 1>
_22+10+9X10 137
- 3 L
= 22+ 10+ 1><10
- 3.1
= 22+ 10+ o
- 3f1_ 594
= 22+ o - 22 o
= B
= 225
(5) 0,7 (6) 0,003
= = 0,3 = 100
9
3 1
= - )( - =
9 100 900
SRELY
~ 300
(7) 1,214 (8) 3,258
_ 1214 3 ..
= 1999 =3+0,2+ 0,058

2 .« . .
3+ E+ 0,58 - 10

2 58 1
3+ E+EXE

2 99 58
3+ =X —+ —
T 0% 99T 990
58 _ . 256

990 ~ 990

_ g, 18
= 3+990+

128
= 33—
495
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© Bereken die volgende sonder die gebruik van 'n sakrekenaar: 0,4 + g

.9
0,4—+§

Il
O O On
+ 4+
ClOWINW|N
X
|

-+

Al.3 Irrasionale en Reéle getalle:
Oefening 8:

(1) Watter van die volgende getalle is Rasionale getalle (Q) en watter is Irrasionale getalle (Q')?

@ 14 :Q ® ¢ 0 (© V81 :Q ¥
d 012 :Q (e) V18 . Q' f 12,23 :Q
(@) _E ) (hy 0,2945.. : Q' i) Ve4 :Q
M ° ® ¥z 0 m T 0
Tussen watter twee heelgetalle 1€ die volgende irrasionale getalle:
(a) —V12 (b) V66
—16 < —V12 < —/9 V64 < V66 < 81
-4 < —/12 < -3 8 <66 <9
(c) V5 (d) 2
V1 <35 <38 Vi <32 <332
1 <V5 <2 1 <32 <2

(3) Die onderstaande diagram is 'n opsomming van al die getalle wat op skoolvlak gebruik word.
Plaas die volgende getalle op die regte plek in die tabel; waar nodig, vereenvoudig die getal:

4% - }/8=2 : V8 : —16 : 045 : 0,3 ;%=3 £ 02387..: 2—0 : 688

17

Reéle getalle:
Irrasionale Rasionale getalle
getalle 41
2 Heelgetalle 0.3
V8
lTeIgetaIIe 18
0,2387 ... 7 g F
6,88
0,45




Komplekse getalle

Al.4 Voostelling van versamelings van getalle:

Oefening 9:

(1) Skryf die volgende in interval notasie (waar van toepassing) en stel dit op 'n getallelyn voor:
(a)

{x: x < -1, x € R}

x €E(—o0; —1)
R
0]
< | | | | | [
< | 1 1 1 | >
-4 -3 -2 -1 0 1

© {y:y <2, yeN]}

Geen interval notasie
N

A

L]
| | | |
| | |
-1 0 1

v

e {x/x < 3; x € 7}

Geen interval notasie

Z
<o o o
—t—1—
-1 0 1 2

A

v

@ {m:-2<m<5 meR}

m € [-2;5)

A

v

(b) {x: -3 <x< 3; x €}

Geen interval notasie

Z
® o o o o
<« | | | | L,
DI | | | 1 >
-3 -2 -1 0 1 2 3
d {x:x = -3, x € R}
x €[—3;00)
R
@ >
«l ] | | | | L,
DN E— | | 1 | >
-3 -2 -1 0 1 2 3
-5
® {p/p =2 - p €R}
5
p E[-5 ;%)
R
°

A

3
v

(h)y {x:x < 55 x € Ng}
Geen interval notasie

No

® ([ ] (] ([ ] [ ] ([ ]

| | | | | | >
I I [ [ I [ I g

0 1 2 3 4 5
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(2) Los op vir x en stel jou antwoord op 'n getallelyn voor:

@ x + 1< 3 x €N, () 2x = -8 x €R
x<3-1 x = =
x < 2 X = —4
° o o °
< \ \ \ \ \ L < \ >
< x x 1 1 x > < x >
-1 0 1 2 3 4 -4
¢ x —-—4<0 x€eZ d 2x +3>7 x€N
x<0+4 2x > 7 — 3
x < 4 x2i
2
x = 2
Z N
<e e o o o e o o>
—ttt - S
-1 0 1 2 3 4 1 2 3 4 5
e -6< x—-—1<6 x€R H x+7 = -1, xelZ
-6+1 < x £ 6+1 x =2 -1-7
-5 < x <7 x = —8
o R ® Z
° o o o o>
< | | > < >
-5 7 -9 -8 -7 -6 -5 —4

Al.5 HERSIENINGSOEFENING:

(1) Herlei die volgende na gewone breuke in eenvoudigste vorm: (Sonder 'n sakrekenaar.)

(@) 14,17 (b) 0,1234
_ : _ 1234
= 14+ 0,1+ 0,07 = Soos

- = 7 -
=14+ -+ 0,7 +~10
=14+ —+ - X —
=14+ —+ —

= 14 +

=14+ -+ = =14
- 148
= 14



(c) 4,68 (d) 5.1
68 1
= 4700 = 5
100 4
4V
25

(2) Merk die rasionale getalle tussen 0 en 10 met 'n v';

(a) (b) (c) (d) (e) ) (9) (h) (i) ),
VoElE| -1 | v8 | JBd | Vie | n | R0 |vimEma| 4,124.. 26_4-
v v v

(3) Rond die volgende breuke af tot die aantal desimale plekke aangedui in hakies:

(@) 7,199 (tot1 des) (b) 0,048561 (tot 4 des)
~7,2 ~ 00,0486

(c) 234,34 (tot 1 des) (d) 1001,1989 (tot die naaste heelgetal)
~ 234,3 ~ 1001

(e) 3,997 (tot 2 des) () 23,712 (tot die naaste heelgetal)

~ 4,00 ~ 24

(4) Plaas enige twee irasionale getalle tussen 2 en 3.

2= 44 en 3=+19
2 <5 <V6 < V7 < V8 < 3
Enige 2!

(5) Tussen watter twee rasionale getalle 1€ die volgende irrasionale getalle:

@ (b) 57
% > % > i V27 < 57 < 64
1 > % > % 3 <357 < 4

of %< %<1 4 > 1357 >3
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(6) Voltooi die ontbrekende voorstellings in die onderstaande tabel:

Versamelingskeurdernotasie: | Intervalnotasie: Getallelyn:
W) |x/-1<x<2xeR}| xe(-1;2 o R o
d ‘ »
< T ‘ »>
-1 2
R
2 |{x: -2<x<5;x €R} x € [-2;5] 9 R
-2 5
R
< e
(3) y/y <3,y € R} y € (—;3] 4 L,
3
N0
e o o o
4) {x/x <3;x € N} Nvt «—t—t—F—t—F—1>
-1 0 1 2 3 4
N
G | W/ y=z3yeN Nvt Y
| T I { T I { >
1 3 4 5 6
o R
6) | {m:0<m <4;m € R} m € (0;4] R T‘
0 4
R
(7) {t: t > -5;t € R} te[-5;0) | | | N
- [ [ [ [ I [
-5 -4 -3 -2 -1 0
(8) fm:m < 6,m € R} m € (—x ;6]
6
.Z
9 x/-1<x< 2;,x €Z ¢
© | {x/ } o — T
-2 -1 0 1 2 3
R
o—>
(10) {x/x >-1;x € R} x € (—1; o) < | >
-1

*hkkkhkhkkkhkhkkkikikk
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Hoofstuk A2
Algebraiese uitdrukkings

A2.1 Produkte:
A2.1.1 Distributiewe wet:

Oefening 1:
Bepaal die volgende produkte:

(1) v -y +3) ) -2 -7
= y*+ 3y —4y — 12 =p?> - 7p - 2p+ 14
= y2 —y —12 =p> - 9 + 14
3 2x + D = 5) (4) (x = 2y)(2x — )
= 2x2 — 10x +1x — 5 = 2x%2 — 1xy — 4xy + 2y*
= 2x* - 9x — 5 = 2x%2 — 5xy + 2y?
(5) (4ab + 1)(2ab — 3) (6) (5 — 7m)(2 — 3m)
= 8a’b?> — 12ab + 2ab — 3 =10 — 15m — 14m + 21m?
= 8a’b?> — 10ab — 3 =10 — 29m + 21m?
(7) (2a — 4b)(3a + 2b) (8) (m+n(2m — 1)
= 6a’+ 4ab — 12ab — 8b? =2m? — 1m + 2mn — n

= 6a®> — 8ab — 8b>

(9) d — 12)(12 + d) (10) (@ + 4)(a® + 2)
= 12d + d? — 144 — 12d = a* +2a%? + 4a® + 8
= d?* — 144 = a* +6a% + 8
(11) Gm - 6) (8m — 3) (12) (—2k — 5)(5 + 3k)
= 4m? — ’m — 48m +18 = —10k — 6k® — 25 — 15k

= 4m? — 49%m +18 — — 6k? — 25k — 25



@ -
SR

4

= 8p? — 4 + 8 - =

Il
=]
=
N
+
NN

|

|

(15) (3r® + 2)(2r* — 5)
= 6r° — 15 + 412 — 10
1 2 1 2
o (e G
p3q? p2q/ \p q
1 2 2 4
p4-q2 p3q3 p3q quZ
Oefening 2:

Vereenvoudig:
(1) (abc — 2)(abc + 2)

= a’b*c* - 4

(3) ®» —990q + p)

=@ — 99 + 99

— pZ _ 81q2

12

(14)

(16)

(18)

)

(4)

(abc — 2ac)(abc + 3bc)

= a?b?c? + 3ab®*c* — 2a®*bc?* — 6abc?

2x(x — 5y)(3x + 2y)

2x(3x% + 2xy — 15xy — 10y?)
= 2x(3x? — 13xy — 10y?)

= 6x3 — 26x%*y — 20xy?

B m3n? 3m?’n 6mn 18
6 3mn? 2mn m?n3
3 m3nz2 m - 18
-6 n m?n3

G +59)G
= — — 25¢*
(n + 7k)(7n — k)

=7n% — 1kn + 49kn — 7k?>

=7n?% + 48kn — 7k?



(5) (—a + 4b)(—a — 4b)

= a®? + 4ab — 4ab — 16b>

= a* — 16b?

(7) (x2™ — 8)(x*™ + 8)

— x2m+2m_64_

= x*™ — 64
9) (b5c3 + 6)(boc3 + 6)

= b12¢% + 6b°c® + 6b°c® + 36

= b12¢% + 12b%c3 + 36

(11) (m — 2n)?(m + 2n)?

= [(m — 2n)(m + 2n)]?

= [m? — 4n?]?

= m* - 8m?*n? + 1ent

A2.1.2 Kwadrering van 'n tweeterm:

Oefening 3:
Bepaal die volgende kwadrate:
(1) v - 11)?

=@ - 1) - 11)
=y — 11y — 11y + 121

= y?2 — 22y + 121

13

(6)

(8)

(10)

(12)

)

(0,3 + 3¢)(0,3 — 39q)

=0,09 — 942

(4xk®> — 7)(7 + 4xk>)
= (4xk5 — 7)(4xk®+7)

(& + 2)(:':‘—22 +4>(% - 2)
=(% + 2)(% - 2)(':—; +4>

m
= o 16
(Bp + 2¢)°

=@p + 2¢9)3p + 2q)
=9p? + 6pq + 6pq + 4q>

=9p? + 12pq + 44>



3)

()

(7)

(9)

(11)

14
(=4 + 5¢)? 4)
=(—4 + 5¢)(—4 + 5¢)
=16 — 20c — 20c + 25c

=16 — 40c + 25c?

(k* + 1)° (6)

=(k* + DE&* + 1)

= k* +1k* + 1k* + 1

= k* +2K2 + 1
(- 2y ®
=(x-3)(-3)
=x*— x—- x4+l
=% - 1x +
(5p — 2p*)° (10)

=(5p - 2p*)(5p - 2p?)
= 25p% — 10p3 — 10p3 + 4p*

= 25p% — 20p3® + 4p*

(0,2 + 6y)? (12)

= (0,2 + 6y)(0,2 + 6y)
= 0,04 + 1,2y + 1,2y + 36y2

= 0,04 + 2,4y + 36y?

(mn + 3)2

=(mn + 3)(mn + 3)
=m?n? + 3mn + 3mn + 9
=m?n? + 6mn + 9

(8 — 3b)?

=(8 — 3b)(8 — 3b)
=64 — 24b — 24b + 9b?

=64 — 48b + 9b?
¢-3)
- G- 969

25 5 5
2
- Y _ 6y
- 25 5+9

Il
/N
N
+

Slw 3

N——"
/N
N
+
Slw
N———"

=16+E+E+i2
n n n
=16 + 2 + 2
n n
2
2m pz)
( + 3m
_(2m p? 2m_|_p2
\p 3m/\ p 3m
4m?  2mp? 2mp? 4
_ p n p n p




Oefening 4:
Vereenvoudig(Gebruik die korter metode!)

(11)

)

©)

(%)

(7)

(9)

(x — 3)?
=x2—- 6x+ 9
By + 7)?

= 9y2 + 42y + 49

(52 + 8)2

= 25t* + 80t* + 64

(-2k — 5)2

= 4k*> + 20k + 25

(4x* + 10 y*)?

= 16x* + 80x%y? + 100y*

(8 = 3y)(8 + 3y)

=64 — 9y°

A2.1.3 Tweeterme en drieterme:

Oefening 5:
Vereenvoudig die volgende:

1)

(2a — 3)(a®* + 5a — 4)

2a® +10a? —8a — 3a%? — 15a + 12

2a3 +7a* — 23a+ 12

15

(2)

(4)

(6)

(8)

(10)

(12)

(2)

(6m — 1)2
=36m? — 12m + 1
(3 + pqg)?

=9 + 6pq + p*q*

G- o)

=2 — 8y + 36y?

(e2e)’

5m

9p? — 12pq + 44q?
25m?

(2Zmn + 7)(7 + 2mn)

=C2mn + 7)(2mn + 7)

= 4m?n? + 28mn + 49
—2(abc — 11)?

= —2(a’b*c* — 22abc + 121)

= —2a?b*c* + 44abc — 242

(m + 7)(2m?* + 3m + 3)

2m3 +3m? + 3m+ 14m? + 21m + 21

= 2m3 +17m? + 24m + 21



(3) 1+ 001 - x + x%

=1—1x+1x% + 1x — 1x% + x3

=1+ a8

5) (Zm + %) (mTZ +4 - 4m)

= 2m3+8 8 2+mz+2 dm
! m-om T-g 2
- m3+8 8mz+1mZ+2 2

T g remT—y 8 m

m—3+6m—77m2+2
2 8

A2.1.4 Die som en verskil van twee derdemagte:

16

(4)

(6)

Oefening 6:

Skryf die volgende produkte direk neer, indien moontlik:

(1) (a + 3)(@® — 3a + 9)

=a’ + 27
@  (E-1)(Gx2+3x+1)
x3
= 1

(5) (5q + 7)(25¢®> — 35q + 49)

=125¢® + 343

(7) (x = 5)(x* = 5x + 25)

= x3 —5x2 +25x — 5x% + 25x — 125

= x3—-10x% + 50x — 125

2

(4)

(6)

(8)

By — 2)(9y* + 6y + 4)

=27y% +18y? + 12y — 18y?> — 12y — 8

=27y3 — 8

(m*n® — 5)(25 + 5m*n® + m*n%)

= 25m?n? + 5m*n* + m®n® — 125
—25m?n? — 5m?n?

= m®n® — 125

(2y® + 4)(4y® — 8y* + 16)
= 8)° + 64

(6a2 - 1) (36a4 +3a? + —)

1
2 4
1
= 216a® — =
3
(8 — 3m)(9Im? + 24m + 64)

= (8 — 3m)(64 + 24m + 9IM?)
= 512 — 27m?

(0,1 + 0,2y)(0,01 — 0,02y + 0,04y?)

= 0,001 + 0,008y3
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9) (9a* + 6a?b + 4b*)(3a? — 2b) (10) 2(—1 + 5m)(25m* + 5m + 1)
= ((3a? - 2b)(9a* + 6a’*b + 4b?) = 2(5m-1)(25m* + 5m + 1)
=27a® — 8b3 = 2(125m3 - 1)

=250m3 — 2

A2.1.5 Vereenvoudiging van uitdrukkings:

Oefening 7:

Vereenvoudig:

(@)) 2a(a + 1) — 3(a — 1)? ) (m® 4+ 3m? — 2m — 2)m + 4 (m® + 5m? — 6)
= 2a* +2a—-3(a*—-2a+1) =m(m?®+3m?*—-2m—2) +4(m?*+5m* - 6)
= 2a’+2a—3a*+6a-3 = m* +3m3 - 2m? — 2m + 4m3 + 20m? — 24
= —1a’ +8a—3 = m*+7m3 + 18m? — 2m — 24

(3 G-DE-x+D+3(x-2) - @  O-DHE+DLO*+1D)
=x3-x>+x—-x*+x—-1+3x—-6—x3 = (y? —1)(H*+1)
= —2x2+5x—7 = y* -1

()  —2(2c+1)(c—2) - 2(2c — 1)? © lep-372- (2+2)
=-2(2¢*-3c—-2)—2(4c®? —4c+1) = %(161)2 —24p +9) — <%2+2p+4>
= —4c? + 6c + 4 — 8c% + 8c — 2 = 8p?—12p 4o Lpto2p-4
= —12¢% + 14c + 2 = 7op?—14p +;

(7)  a?+b%—(2a —b)*+ (a+2b)? (8) By+1DOy*+ 1By - 1)
= a? + b% — (4a® — 4ab + b?) + a® + 4ab + 4b* = By+1)@By —1D(9y*+1)
= a®+b* — 4a® + 4ab — b* +a’ + dab + 4b* = (9y? - 1)(9y*+ 1)
= —2a? + 4b* + 8ab = 81y* -1

9) 7-3(5t—6)+2t—(t—1(t+1) (10) (x + 3y)(x* —3xy +9y*) + (x + 3y)(x —3y)
=7 —15t+ 18 + 2t — (t> — 1) = x3 +27y3 + x% — 9y?
=7-15t+18+2t—t*+1

= —1t* — 13t + 26
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(11) @p-3)(p*+6p+9Bp*+27) (12) (x—-y+k(x -y —k)
= (8p — 27)(8p* + 27) =[(x—y) +Kkl[(x —y) — k]
= 64p°® — 729 =[(x —y)* — K]

= x% - 2xy +y* — k?

13 @-3°=0-3e-30-3 @4 [Cm+n)@Em® -2mn+n))*
=@ -3)»*-6p+9) = [8m® + n°]®
= p® —6p%+9p —3p% +18p — 27 = 64m® + 16m3n2 + n®
= p3 —9p? +27p — 27
(15  G+NE -y — @ =+ @+ —x(x+y) + x -+ 2xy +y%)
=x2—y? — (2% = 2xy + y?) + (2% + 2xy + y?) — 2% — xy + 23 +2x%y + xy? — x%y — 2xy% — y°
=22 -y —x +2xy - ¥ +f+ﬂ+zz—ﬁz—iy+x3+ﬁy+1ﬂz—1x_2y—ﬂz—y3

= —y? +3xy + x3 + 1x’y — 1xy? — y3

A2.2 Faktorisering:

A2.2.1 Gemeenskaplike faktor:

Oefening 8:
Faktoriseer volledig:
(1) 4am + 3a’m* (2) 12x? — 132y? R -r°¢® + pq
= am(4 + 3am?3) =12(x% — 11y?) =pq(-p*q* + 1)
(4)  4x?2 — 8x + 1 (5) ~abc + ~a?bc? (6)  5r’R* + 15r5R?

=@4x® - 8x + 1) = Zabc(1 + ac) = 5r5R2(r2R? + 3)



(7)

(9)

(11)

(13)

(15)

7x3y — 1) — 23y - 1)
=By -1D(7x-2)

2gh + 18g%h + 3g3h
= gh(2 + 18g + 3g?)

39g(3g + h) —1(3g + h)
=Bg+MHBg-1)

rx=y)+ @ —x) +2t(x —y)

=r(x—-y)—1(x —y) +2t(x — y)

4xy + 2 — k(2xy + 1)
= 22xy+1)—k(2xy+1)

=2xy+1)(2-k)

A2.2.2 Groepering:

Oefening 9:
Faktoriseer volledig:

1)

3)

()

r —s — 57 + 5s
=1(r—s) —5(r —s)
= (r—s)(1—-5)=—4(r—s)
pq —pr + q°— qr
= pl@-1r)+q(@-1)
=@-nNr+a
aw — bw + 2bw = 2aw

= —1law + 1bw
= —1w(a - b)

=w(b — a)

x—y)(r—1+2t

of
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(8) 12x3t — 14xt3 + 16x2%t?

= 2xt(6x% — 7t* + 8xt)

(10) a2m + 3) + b(3 + 2m)
=(2m+ 3)(a+b)
(12) 1(4b +5) + 7a(4b + 5)

= (4b+5)(1+ 7a)

(14) S5ab(d — 4c) — 7a(4c — d)

= 5ab(d — 4c) + 7a(d — 4c)

= (d - 4c)(5ab+ 7a)
= (d - 4c)(a@)(5b+7)
(16) y*(x* =5 + y(x* - 5)
= (2 = 5)(* + ¥

= y(x* = 5)(y* + 1)

2 3am3+ 6am + 7m?n + 14n

= 3am(m? + 2) + 7n(m? + 2)

= (m? + 2)(3am + 7n)

4 4x — 8k — rtx + 2rtk
=4(x—2k) — rt(x —2k)
=(x—-2k)(4— 1)

(6) p?+p2+q + 2
= p*+2p+pq+2q
=p(p+2)+qp+2)

=@P+2)+taq
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(7) mx+ nx+ rx—my—ny-—ry (8) rq —1+p —q
=x(m+n+r)—ym+n+r) =pq+p -1 —¢q
=(m+n+r)(x-y) =plg+1)-1(1+q)

=@+DHEP-1

9) gth —j) + g% — hj (10) 3mn® + 2mt — 7m + 3kn® + 2kt — 7k
=gh— gj + g*>—hj =m(3n3+2t—7)+k(3n3+2t—-7)
=gh+ g*— gj —hj =m(3n3+2t—-7)+ k(3n3 + 2t —7)
=gh+g9)—jlg+h)=(g+h)(g-1J) =(3n® +2t-7)(m+ k)

A2.2.3 Verskil tussen twee vierkante:

Qefening 10:
Faktoriseer volledig:
1) c? — 81 (2 1 — p? (3) x?y? — 25
=(c—-9(c+9 =1+p)(A-p) = (xy — 5)(xy +5)
4) 9 + k? (5) m'® — 16 (6) r® — k?
= (9 + k?) = (m® — 4)(m® + 4) =@ -kKk)(r3+k)
(7 (xyz)? — 121 (8) n? — 50 9) -9 +tt=t*-9
= (xyz — 11)(xyz + 11) = (n? - 50) = (t* + 3)(t* — 3)
(10) 2x? — 8 (11) —y? — 49 (12) (x + y)? — 100
=2(x2 — 4) = —1(y% + 49) = (x+y—10)(x +y + 10)

=2(x—2)(x+2)

(13 pm+p*-m -1 (14 (m —3)2 — (m+ 2)?
= p*(m+1)—-1(m +1) = [(m~=3) - (n +2)][(n - 3) + (n + 2)]
= (m+ 1D (p*-1) =[-5][2m—1] of
=(m+D@E-D{P+1) =-5(2m-1)

(15)  x® — 9 (1) m* — n*
=x(x?-9) = (m? —n?)(m? + n?)

=x(x—3)(x+3) = (m — n)(m + n)(m? + n?)



(17)

(19)

(21)

(23)

(25)

(27)

(28)

ab’x — ab3x
= ab3x(b*-1)
= ab3x(b? — 1)(b* +1)
= ab3x(b—1)(b+ 1)(b* + 1)
3b(q>— 9) + 2(q%* — 9)
=(q*—-9)(3b+2)
=(q—-3)(q+3)(3b +2)
S5k(p? —4) + 2a(p? — 4) — 1(p* — 4)
= (p*—4)(5k+2a-1)
= pP-2)(p+2)(5k+2a—-1)

(Br — 2)% — 4r?
=[(3r—2) —2r][(3r—2) + 2r]
= [r — 2][5r — 2]

4m? — n? + 2m + n
= 2m+n)2m—-—n)+1(2m+n)
= (m)[(Zm —-n)+ 1]_
= (2an)(2m—n+ 1)

16(x — y)? — 25(2x + 3y)?
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(22)

(24)

(26)

a’h — 8ab
= ab(a?® — 8)
a? — 81

= (a®—-9)(a® +9)

= (a®-3)(a®+3)(a® +9)

q*(x?—-2x —5) —k?(x?—-2x —5)
= (x* —2x - 5)(¢* — k)
= (x* —2x-5)(q¢° - k)(q* + k)
3p2 — 2q - 3q* + 2p
= 3p* - 3¢* + 2p — 2q
= 3p*-q¢)+2(p-9q)
=3@-@pPr++2-q)
= W—q@)Bp+3q+2)

= [4(x—-y) — 5Q2x+3y)][4(x—y) + 5(2x + 3y)]

= [4x —4y — 10x — 15y]|[4x — 4y + 10x + 15y]

= [—6x — 19y][14x + 11y]
(@a—=b+ c)>— (a+b —c)?

= [(@a—b+c)—(a+b—-0c)][la—b+c)+(a+b—0)]

= [a—b+c—a—-b+c]la—b+c+a+b—c]
—2(b—c¢)(2a)

= [=2b + 2c][2a] =
= —4a(b—-c)



A2.2.4 Drieterme:

Oefening 11:
Faktoriseer volledig:

1)

(4)

(7)

(10)

(13)

(16)

(19)

(22)

(25)

(28)

x2+ 5x+6
=(x+3)(x+2)
p’—2p—8

=@P-4Hp+2)

a? —5a — 14
=(a—-7)(a+2)
s*+ 10s — 24
=(s+12)(s—2)
p? —2p +1
=-DE-1
r? — 11r — 12
=(r—-12)(r +1)
m? —18m — 144
=(m-24)(m+6)
2t> — 12t + 10
= 2(t> — 6t + 5)
=2(t—-1)(t—-5)
7k — 60 + k?
= k*+ 7k — 60
= (k—5)(k+12)
x% — 4xy + 3y?

=x—-3y)(x—-1y)

22

) y2+3y — 4
=0+ -1
(5) k*+ k — 20

= (k+5)(k—4)

®  xt+6x'+9
=% +3)(x%*+3)

(1)  p’-p -6
=@-3)(@+2)

(14) ¢+ 5¢% — 24

=(2-3)(c*+8)

(17) k? — 15 — 10
= k*—-25
= (k—-5)(k+5)

(200  a®+ 2a — 63
=(a+9)(a-"7)

(23)  r* 4 2r2 — 24
= @2 +6)(r2—4)
=@2+6)Tr—2)(r+2)

(26)  y®— 3y2—18y
=y(y*—3y-18)
=y -6)(y+3)

(29)  15y2 — 8y + 1

=0By-1D@Ey-1)

(3)

(6)

9)

(12)

(15)

(18)

(21)

(24)

(27)

(30)

m? — 3m — 10
=(m-5)(m+2)
b?+11b+ 10
=(b+10)(b+1)

7 — 8q + ¢*
=q*—-8q+7
=(@-1D(@q-=7)

d?+10d + 25
=(d+5)(d+5)

12 + 8s + s?
= s>+ 8s+12
=(s+6)(s+2)

g% + lag — 72
=(@+18)(g-4)

t? — 13t + 42
= (t—6)(t—7)

100 — 21y — y?
= —1(y? + 21y — 100)
= -1y +25)(y—4)

m2+m+i

- (me ) (m )

15 — 2d — d?
= —1(d? + 2d — 15)

= —1(d +5)(d - 3)



(31) n3 + 8n% + 12n (32)
=n(n®+ 8n + 12)

=n(n+2)(n+6)

=(@P+6q9)(p-39

p? + 3pq — 18q* (33) —8 + 4x + 4x?

4(x% 4+ 1x — 2)

= 4(x+2)(x— 1)

(34) p2q* — pqg? —12 (35) —k?+ 12k — 35 (36) 8m? — 7m —1
= (pq* — 4)(pq* + 3) = —1(k* — 12k + 35) =(@8m+1)(m-1)
= —1(k—-5)(k—7)

(37) x?(a? + 5a + 6) — y?(a® + 5a + 6)

= (a? + 5a + 6)(x? — y?)
= (a+2)(@a+3)x—-y(x+y)
Stel (x+1) =k
(39) (x+ D>+ 3>x+1) —28
= k% + 3k - 28

= (k+7)(k—4)

=x+1+7)(x+1-4)

=(x+8)(x—3)
(41) m*n* + 4m?n? -5
= (m?n? + 5)(m?>n? — 1)

= (m?*n?+5)(mn—-1)(mn +1)

A2.2.5 Nog drieterme:

Oefening 12:
Faktoriseer volledig:

(1) 3x2+ 10x + 3 3x><: +1 = +1x

=3Bx+1)(x+3) «x +3 =+9x

+10x

2t* — 26t% + 72
= 2(t* — 13t* + 36)
=2(t2 — 4)(t2 - 9)
=2(t—2)(t+2)(t—3)(t+3)
x2(y?—9) —4x(y? - 9) —12(y* - 9)
=y*- 9)(x*-4x—-12)

=@ -3)@+3)(x-6)(x+2)

Vergelyk nr.39 met nr.42
(2c — 1) +8Q2c — 1) + 16

=[(2c—1) + 4][(2c — 1) + 4]
=[2c + 3][2c + 3]

= (2c + 3)?

6y> — 1y — 2 3}’><—2=—4y

=@By-2)2y+1) 2/ +1=+3y



©)

(%)

(7)

(9)

(11)

(13)

(15)

(17)

(19)

5t2 + 8t — 4 5t><:
t
= (5t —2)(t +2)

3p? — 16p + 21

=@Bp—-7P-3)

14r2 + 17r + 5
=2r+1)(7r +5)

8c? — 18¢c + 7
=(2c—1)(4c—7)

15p? — 1pq — 2q>

=GBp—-2q9)3p+1q)

20s? — 44st — 15t2
= (2s — 5t)(10s + 3t)

9m? — 12m + 4

=@Bm-2)3m-—-2)

10k?2 — 18k — 10
= 2(5k% — 9k — 5)

18c%d? — 15c¢d — 12
= 3(6c*d?* — 5cd — 4)
= 3(3cd — 4)(2¢d + 1))

—2=-2t

+2 =+10t

24

(4)

(6)

(8)

(10)

(12)

(14)

(16)

(18)

(20)

6n2 — 29n + 9 3n

=3Bn-1)2n-9) 2n

12g2 — 4g — 1

=(6g+1)(2g9-1)

10g2 + ¢ — 9

=(10g-9)(q+1)

6m?> — 7mn + 2n?

= (2m—1n)(3m — 2n)

12 — 35x + 25x?
= (4 —-5x)(3 — 5x)

20a? —1lab — 12b?
= (4a + 3b)(5a — 4b)

2

x? — 2xy + y?

=x-y(x-y)

25a? — 30ab + 9b?
= (5a — 3b)(5a — 3b)
of (5a— 3b)?

—12 + 23b2 — 10b*
= —1(10b* — 23b? + 12)
= —1(5b2 — 4)(2b% — 3)

X



(21) m? — 4mn + 4n? — 9x?

= (m - 2n)(m — 2n) — 9x?

= (m - 2n)? — 9x?

= (m-—2n-3x)(m— 2n + 3x)

(23) x? — n?+2mn —m?

=x2 - 1(n? - 2mn + m?)
=x? — (n—m)?
=[x—(mn-m)][x+ (n—m)]

=[x —n+m][x+n—m]

A2.2.6 Som en verskil van derdemagte:

Oefening 13:
Faktoriseer volledig:

(1) a® — 1

=(a-1)(a*+1a+1)
(3) 1000 + ¢3

= (10 + t)(100 — 10t + t?)
(5) c3d® + 64

= (cd + 4)(c*d® — 4cd + 16)
(7)  8p® + 27¢3

= (2p + 3q)(4p* — 6pq + 99*)
(9) 1 — 216t3

= (1 - 6t)(1 + 6t + 36t2)

(22) 4p? — 12pq + 9q* — 16y2

= (2p-3q9)(2p — 3q) — 16y>
= (2p — 3q)* — 16y*

=2p—-3q—4y)(2p —3q + 4y)

(24) 9a2 —1 — 25y2 + 10y

=9a? — 1(25y%> — 10y + 1)
=9a% — (5y — 1)
=[3a—- (5y - D][3a+ (5y — 1)]

=[3a—-5y+1][3a+ 5y — 1]

@ m® -8
=(m-2)(m*+2m+4)
4 x4+’
= (? +y) (" - x%y® +¥°)
6) 125 — p'2

(5 -p*) (25 + 5p* + p°)

(8) 100 — y°©

= (10 -y*) (10 +y?)

1
100 ¥+ =



