1.2. Prifungsaufgaben zur Bruchrechnung

Aufgabe 1: Addition und Subtraktion
Fasse zusammen und vereinfache soweit méglich:

X+ny X-ny

a)
n n
b) x—7_3x+4_8x—5
4x 4x 4x
C) x __ Y
X—-y X-=Y
d) X +Yy x+z+y+z
2xy 2xz 2yz
2
e) X -X
X +1
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9a @32 4ab
a
i — -1
) a-b
. 2a
1- =
) a+b
K) 7a—4_ a-2
da+4 2a+2
) 4b—2_ 8b-7 B 2b-5
2b+4 6b+12 10b+20
Ldsungen
X 4+ n X —-n
8 T y_ Y =2y ¥
X—-7 3x+4 8x-5 10x + 6 5X + 3
b) _ _ . = 0
4x 4x 4x 4x 2X
0 ——-—Y =1 @
X—-y X-=Y
d) X +Yy x+z+y+z:xy+xz+yz @
2xy 2xz 2yz Xyz
2
X X
e - X =— 2
) X +1 X +1 @)
2 1 2b+3a
L= 1
N 3a b 3ab @)
9) i_g_i:15_x_11x2_§:15x—11x2—36 @
3x 9 x* 9x? 9x® 9x® 9x2
3 1 1 _ dab 2b 3a _ 4ab+2b+3a
hy —+—+— = — + — + — = > )
9a a2 4ab 12a°b 12a°b 12a’b 12a°’b
i a_ _,__a _a-b_a-a+b _ b @)
a-b a-b a-b a-b a-b
. 2a a+b-2a -a+b
no1- = = (2)
a+b a+b a+b
Ta—4 a-2 Ta—4 a-2 Ta—-4-2(a-2 5a
K) - = = (@-2) . €))

da+4  2a+2 4(a+1) - 2(a+1) - 4(a+1) " da+4



4b-2  8b-7 2b-5 _ 60b-30 40b-35  6b-15 _ 14b+20 _ 7b+10
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Aufgabe 2: Multiplikation und Division
Berechne die folgenden Ausdriicke und vereinfache anschlieend soweit méglich:

a) 8ab: 4a
5b

14x -8
y2

) ()

3a2+6ab  4ab+8b2

b) (7x—-4):

d) 2 2
6xy —3y 8x“ —4xy
Ldsungen
a) 8ab: 22 - 8aD5D _ 440
5b
_ 2 2

b) (Tx—4): 14x2—8 _ (x=4y” _y°

y 2(7x-4) 2

o (B2 (T8
a ab a a-b a(a—b)

3a®+6ab . 4ab+8b® _ 3a(a+2b) 4x(2x-y) _ ax
6xy—3y2 8x%—4xy 3y(2x-y) 4b(y+2b) by
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Aufgabe 3: Vereinfachen von Summen und Differenzen mit Hilfe der binomischen Formeln

Berechne die folgenden Ausdriicke und vereinfache anschlielend soweit méglich:
1 1

+ —_—

X+y X-Yy

a)

u+l u-2
ur2  u-1
a+b  2ab-2b?
a—b a?-2ab+b?
a 3ab-b?
a-b a’-b?
a+4 a-4 64
a-4 a+4 a’-16
f) 3a+b_af3b_2
a+b a—»b
3a+5b a-—3b
9 atb a-b
a b 2ab
a-b b-a a?-_p?
X+5 I9x — 7 4x + 3
2 t 3 )
X°=2Xx-3 X°=x-6 Xx“+3x+2
1 B 4 N X -2 B 3X + 6
X—-1 4x+4 x?_-x-2 3x?>+3x+3
2Xx-y  X-y +y(18y+2x)
2x-2y  3x+3y  12x*-12y?

b)

<)
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©)

@

@

©)

@)



Losungen

1 1 X-y+x+y _  2X

a) + = = )
X+y X-y  (X+y)x-y) x®-y?

b) u+l u-2 _ U+DU-D-(u-2)(u+2) _ 3 3)
u+2 u-1 (U+2)(u-1) u+u-2
a+b 2ab-2b* _ (a+b)a—b) 2ab-2b* _ a*-b* 2ab-2b* _a’-2ab+b* _

c) T2 2 2 2 2 2 2 =1 (4)
a-b a“-2ab+b (a—b) (a—b) (a—b) (a—b) (a—b)

d) a 3ab-b’> _  a(@+b)  3ab-b* _a’+ab-3ab+b® _ (a-b* _a-b 3
a—-b a’-b? (a—b)(a+b) (a—b)(a+h) (a—b)(a+b) (a—b)(a+b) a+b

g A4 a4 64 (@+4°—(@—4>-64 _16a-64 _ 16(a—4) _ 16 )
a-4 a+4 a’-16 (a—4)(a+4) a2-16 (@-4@+4) a+4

f 3a+b a-—3b o= (3a + b)(a — b) — (a—3b)(a+ b) —2(a + b)(a — b) -0 @)
a+b a—b (a+b)@a—b)

9 3a +5b a—3b o= (3a +5b)(a —b) —(a —3b)(a +b) —2(a +b)(a—b) _ 4ab @)
atb a_b (a + b)(a — b) a? — b?

a b 2ab a? + b?

h) - T2 27 - 2 2 ®)
a-b b-a a“-b a<—b

. X+5 I9x — 7 4x + 3 6

) Tz t 2 - = (4)
XS —2Xx-3 X°-x-6 x“+3x+2 x-3

. 1 4 X -2 3X + 6 3 3

)] - +— - > == (4)
x-1 4x+4 x°*-x-2 3x°+3x+3 (x-l)(x +x+1) x* =1

K 2x-y _ X=y |, Y(8y+2x) _ (2x—y)Bx+3y)—2(x—y)* +y(Oy+x) _ 4x° +8xy+4y* _  A(x+y)®  _
2x—2y  3x+3y  12x*-12y* B6(X - y)(X+Y) B(X-Y)(X+Y)  B(X=Y)(X+Y)
2(x +
(x+y) (6)
3(x-y)

Aufgabe 4: Vereinfachen von Produkten mit Hilfe der binomischen Formeln

Fasse zusammen und vereinfache anschlieend soweit moglich:
2 2

- +
g P-a prd
p™+q pP-9
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b) k 1‘12|(
18k 1-Kk
0 v2+4v+4. 9 — 9t
3t -3 vZ + 5V +6
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d) (a-b)[=+=
) (a-b)[ 2+
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a b)’

9 [B‘ﬂ

h) [mﬁ_n)[mﬁ_nj
2 4 2 4

N x?y—2x?  4u’v
8uv  3xy?-12x

i 4a® +12ab+9b®  55x°
15x2y 18a+27b



5mn-7n®  12a+8b
9a? +12ab +4b? 25m? —35mn
ab?  6c’d+18c?
2c2d? —18c? a’b

Losungen
(p+a)’
3.) 2 2
pe +4q
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0) T
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3(v+2
o5 3vr2)
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)
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) S
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a-1 1-a? (1+a a’?-2a+1
1 'MM.M_az(a—l)—(a—l)
(a~T) (1-a)(l+d) (1+a) (a~1)°
2
C(a-1)(af-1) (-)(1-a)(a-1)(arT] 1q.a
(1-a)(1+a)? (1) (1+a)* a+1
o (2_b) (a) _,ab (b 2’ , b _a%a’-2a%b’ip%® _ (a®-b?)’
g b a b b a \a b? a2 a2p2
h) m+3_n (m 3n :2m+3n.2m—3n:4m2—9n2
2 4 2 4 4 4 16
N x?y-2x*  4uPv _ 4xXu’v(y-2) _ xu(y-2) _  xu
Buv  3xy?-12x  24xuv(y’-4) 6(y-2)(y+2) 6(y+2)
i 4a® +12ab+9b*  55x® _ (2a+3b)*  55x° _ 11(2a+3b)
15x2y 18a+27b 15x%y  9(2a+3b) 27y
K 5mn—7n®  12a+8b _ n(6m-7n) 4(3a+2b) _ 4n
9a2 +12ab+4b2 25m2—-35mn  (3a+2b)*> 5m(5m-7n)  5m(3a+2b)
N ab? 6c’d+18c? _ 6ab?c?(d+3) _  6ab?c?(d+3)

2c%d? —18c2  a’b  2a’bc?(d?-9) 2albc’(d—3)(d+3) a(d—3)

4)

@)

®)

(4)

4)

(4)



Aufgabe 5: Vereinfachen von Quotienten mit Hilfe der binomischen Formeln
Fasse zusammen und vereinfache anschliefend soweit mdglich:

a®+a’b a®-ab?

c2+1  c*-c
b) ré -1 4r + 4
rs—s? r2—rs—r+s
529
c) 39g2h? ;==
) g on
k-7
d 7-k
) ( ) k-7
) o)
v) v
a ¢ a ¢
——= | =+=
0 (55 (5%)
) (x—i):tx+i)
X X
w2
h ——— | (Ww+2
) (2 W] (w+2)
i) 4y? 3( 2X2—3TXJ:(32—2y)
yz y z
i 252> -9 a’®+5a+6)| 5a-3
a’ +4a+4 b3 " ab® + 2b°
9 X2 +2xy+y® | 4x? — 4y?
2x-2y  2x% — 4xy + 2y?
) (X y)fi1
y x)\y x
Ldsungen:
2 ac(c-1)
(a—b)(cz+1)
) (r—l)z(r2+1)
) 4s
9 27gh®
4
d) k+7
e) uv-1
ad — bc
" ad + bc
2
x° -1
9) x2 +1
h) w -2
2w
i) —4xyz
2 2 _ _ . b2 .
p |20 axsarb) W8 (e 9Car9@r b @12 (5@
a’? +4a+4 b ab® + 2b (@+2)-b”-(5a -3
K X2 42xy+y?  ax? -4y _ (x+y)? 2(x-y)® L (x+y)? . 2(x-y)t _ X+y 4

2x -2y T2 —Axy+2y° 2(x-y) AP -Y?)  2(x-Yy) A(X-Y)(X+Y) 4
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Aufgabe 6: Vermischte Briiche
Vereinfache soweit wie moglich:
1 1

Xy
_y
X
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X
y

2
c)n—_l

n+1 n-1
s? +t?

+t
S t
S—t_5+t
2a a
a-3 a+4
Casil
a?+a-12
2a a
a-3 a+4
a+11
4a® —9b®  2a +3b
(2a+3b)> 2a-3b

d)

(2a+3b)? 422 — 9p2

4a% —9b?  4a’ +12ab + 9b’
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m) T ®)
k +
1
k + 1
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k
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1 1
Xy 1
a = 2
)l_l Xy )
y X
a ¢
b d _ ac
& a_a+b  ad—ab-b? @
b d
n
n> -1 _.n
e s e @
n+1 n-1
s24t2 L, .,
d)ﬁ_s—t 3)
s—t s+t
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&) a-3 a+4 4 @
a+11
a?+a-12
2a a
a—-3 a+4
f) =-1 4)
a+11
a?+a-12
4a®> —9b®>  2a+3b
2a+3b)*> 2a-3b
9) ( 2 ) 5)
(2a+3b) B 432 — 9p?
4a® —9b?  4a? +12ab + 9b?
1 10
) —— =2 ©)
2 + 1
3+ =
3
Xy () (xry)-(x-y) (x=y)(xey-1)
_y_
N y+X _ y + X _ y + X _(x=y)(x+y-1)(y+x)
X X x(X +y)-xy x 2 (y+x)-x?
y X+Yy X+y X+Yy
X-y)(x+y-1
NEEPICETEY 5
X
a b a(a-b)+b(a+b) a’-ab+ab+b® a®-ab+ab+b?
) azba-b__(atb)(a-b) _ (a+b)(a-b) _ (a+b)(a-b)
1 1 b-a-(a+b) -2a 2a
a+b b-a (a+b)(b-a) (a+b)(b-a) (a+b)(a-b)
a?+b?)-(a+b)(a-b) ,2,p2
( ) : ©)

2a-(a+b)(a-h) T 2a



X = — 4
K) x o X -1 C)
x - X xz(xz—x+l)
X +l
X
a a a a ax X
) a - a - a(a — x) - 2 - 2 = “)
a+—2> 0 q4__—° 0 g8 ax —a“ + ax 2ax — a 2x — a
12 a—-x-a X X
a—X a—X
1 3
m) 1 _ 1 _ : _ 4|< +22k @
k+¥ k+¥ k+k+1 k® +3k° +1
K+t . K+~ kS + 2k
k + = ke +1
k
Aufgabe 7a (10)
Vereinfache soweit wie moglich:
a 2 2x 1 2-x 2 ’
a) ——— b) X+— C) 5 +— d) [a+g] —[a—ﬁ]
2 a 3 X X a a
Ldsungen
g 2_aa 22 a4
2 a 2a 2a 2a
x4 2X 23X 25X
3 31 3 3
1 2-x _ x1 2-x _x+42-x _ 2
et X oxxX X XX
2 2 2 2
4 9 5
d) [a+3] —[a—§] = a2+2-a'3+[—] —la®*—2-a —+[§] =a’+4+—-a"+6—= =10 —
a a a a a a a
Aufgabe 7b (10)
Vereinfache soweit wie moglich:
X 2 2a 1 2+a 3 2)
a) X2 by a—2 0 522 d) [x+—] —[x——]
2 X 3 a a X X
Ldsungen
g X 2oxx, 22 x+4
2 x 2:x 2X 2X
a 2232 2 _a
3 1 3 3
1 2+a _ al 2+4+a_a—2—-a _ 2
o a® aa’l a @ a
3Y 2 3 (3) 2 (2Y 9 4 5
d) [x+—] [x—] =(x*+2 x-—+[—] - x22.x-—+[—] =x46+——X+4—— =10+ =
X X X X {x X X X
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