Simplifying Algebraic Fractions.

Cancel down the following.

12x 6 2x? xy°
— 2. — 3. 4, —
4 8x 24x yx
6(x-1) x+1 10x 6x(x+2)
2 7. 4()C+1) 8. S(X—Z) 9. 3)C2()C+2)2
X+
x+4 T+x 2x+7 x
11. N 12. B 13. 1 14. 1
2 3 4 -
X
(x+2)(x+1) (x+5)(x+6) a+b
16. x(x+2) 17. (x+5)2 18. (a+b)2
8x3(x+2y)2(x—2y) (x—l)(x+2)3 (2x+y)(x—y)(x+2y)(x+y)
B. Factorize and cancel down the following.
1 2x+4 5 8 3 10x 4 9x -3 5 2—4x
) 2 " o6x—4 T 5x=20 " 18x+3 T 6x+8
3x+6 . x—1 g x—1 9 6x—12 10 6x—12
4x+8 * 10x-10 Col-x tox=2 Yo 2—x
" 5-x 2 2x—x* 53 2x —x* 14 6x 15 15-3x
T x-=5 ) X Y2—x " 3x-9 " 4x-20
C. Factorize then cancel down the following.
1 x*+3x+2 5 X’ +2x-3 x> +9x+20 4 x—4 5 x—2
x+2 T x43 T x+4 "xP=9x+20 T x*—11x+18
6 x> =17x+60 - x*=x=20 10+2x x> =3x-18 16+ 2x
) 5-x T 5—x "X +x-20 T 3x+9 "X +13x+40
x+x° X +7x+6 10—-10x x> +11x+30 x*=5x+6
11. 12. .3 T . 5
x+1 2x+2 x +7x-8 x +7x+6 x° -4
16 x2—48x—4917 X +x—12 18 2x + x? 19 x' =1 20 x* =1
) x* -1 T xP+7x=30 0 x*—4 Tox-1 T1-x7
21 2x* —5x+3 3x* +4x—4 3x* —4x-15 5x* +8x—4 5x°+x—6
T 22X —x-3 T3 +10x+8 T 5x—9x—18 " "5x*—4x—-28 " 5x*—9x—18
ad + ac+bc+bd a’ —ab X' —Xxy—xz+zy (x+2)2+(x+2)
26. 27. 2 28. . 5
pe+pd+qc+qd (a-D) Xp—yp+ax—qy X2 +4x+4
(2a—b)2—(a—2b)2 X’ +xy—2y° X' —2xy+3y° x* —xy—2y°
30. @ —b? "X +3xy+2y° 2. xr—xy=2y" 77 x* =3xy+2y°
X' +2xy+x+y X' +2x—2y—xy x*+2xy+y -1
34. — . > .
X +xy+x+y xy—=3y+3x—x x+y+1
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D Multiply, factorize and cancel down the following.
12ab _5d ; 2 (x—1)
5 _
azx_f 5. 48a bx3a'c3 3 . x(x+1)
25¢a’ 6b 2ca 184 (¥ -1)
) (x+1)(x—2)x(x+3)2(x—l) a+b>< 64> x’y ><6x—3y
T (x=1)(x4+3) (x=2)(x+1) 3ab  2a+2b 2x—y  yx
2
a—2bxa2+2ab+b2 (x—l)(x+2)x(x+1)(x—2)
a+b 6b—3a ©(x+1)(x-2) (x—l)z(x+2)
X —6x-7 x*—x-2 443x—x" 2x*+5x+3
2 2 10‘ 2 2
x° -4 x"=Tx X +2x+1 48—-3x
ac+bc—ad—-bd c+d ac+2bc+2bd+ad a+b+1
2 2 X 2 2 12‘ 2 2 X
a” +2ab+b c—d a +2ab+b" -1 a+2b
¥ =3x+2_ x*+3x+2 x*=x—-20_ 3x*+21x
13. P X 2 14‘ 2 X 2
x —4 X +x=2 x“+7x x° =25
15 x*—16 ><x2+3x 16 3x2+x—2>< x:=2x+1
Toxt-x-12 X Toxt4x—2 3x*=5x+2
17 2x2+7x—4x2x2+3x+1 18 a’* +ab-2b ><a2—2ab
X H9x+20 4% -1 " a*+3ab+2b a’—ab
pz—5pq+6qz>< P -q ac+bc+ad+bdxac—bc+ad—bd
p +2pq-3q> p*-2pqg-3q° ac—bc+bd—ad ¢ +2cd+d’
E Divide, factorize and cancel down the following.
15abc  15a°hc? (x+1) (v 1) (x+2)  (x+2)
- _ | X - -
L7621 (abe)’ 2 (x+2)(x-1) F(x-D)(x+1) (-1
s 20x° . 4x s 2x+4y+2y+4x 6 Pq_ . Pq
" 3(x—-1) 15(x-1) T ox—y y—x "2p-6g 3p-9¢q
X¥-4 | x 2x-4  (x-2) 11
"X 43x+2  x+l1 "X 43x4+2 P 42x+1 "X H3x4+2 X1
1 1 1 1 X x+1

10. -+
0 X +x—-6 x*+2x-3

ac+bc+bd+ad;ac+bc—ad—bd
e C et —2cd +d?

x? —4; x> =3x+2

c 2 : 2
xP=x x*42x*-3x

x> +2xy -3y « x' =y Ax2—2xy+y2

11. +
2x* +3x-2 6x*—5x+1

"X —xy=2y 43yt X2y

X' —xy—6)°

2 A 19xt2

2 2
xXyz" —xy’z xXyz

TP+ 2xp+ )y Hzx+zy . X+y+z

6x" +5x+1  6x° +5x+1

T15xE+4x—4  12xF+5x—2

x* =3xy—4y° . x°—xy—2y° sz +2xy

T xt+ay-2y° .x2—3xy+2y2 x* —xy

9. X' =3xy+2y° . x —2xy
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Combining Algebraic Fractions.
A Make the following into a single fraction.

R T N TR e
X X X 2x X X
Tox 2x T 2x 3x T2x x S5y oy )
P _2q 2 3 11 a. a
. LT e A=t — . at—+— 15,
11 3¢ p 12 PR 13 PR 14 s 5
1 I+x 1+ a+b a pP—q  pPtq p
16. —+—+—17. —+—r 18. 1+ +— 19.5 Tt 5 20.
ab bc ac X y a b pq  3pq q
B Make the following into a single fraction.
1 1 2 3
24— —+3 33— 2+ xX+—
1. x—1 2. x+1 3 l1—x 4. 5x—1 > x
6 L—l 7. 2x+—— 8. 4x+ 9, ——X 10 3—+x
1-x x+1 x— x=3 " x-5
3x+1 3 1 1
— —2 2+ x+— 2-3x——— x—-7-
1 12. 5_ox 13. r 14. i1 15. _3x
C Make the following into a single fraction.
1 1 1 1 1 1 2 3 4 4
. + 2. + L 4. + 5. -
x+1 x-1 x+2 x-2 x x-—1 x—-2 x+43 x—1 x+2
3 1 2 1 1 3 1 1 3 2
6. ——— 7. + 8. + 9. + 10. +
x—1 x x=3 x+1 x+2 2x+4 X—=y Xx+ty X—y y—Xx
y X X x+1 x x+1 x-1 x+2 x-=-2
11. - . + 13. - . - 5. -
X=y y—x x—=3 x+3 x—1 x+1 x+2 X x+1 x-1
D Make the following into a single fraction.

11 2 1 3.4 2 .,
LI 2=l (-1 Fadl (pe1y b 24l a1y
11 x 1 1-2x L 3x+2 N
Soa-l (x-1) Oxdl (a1 T (ee2) x42 0 B (x43) x43

X X 1+L+ 1 1 1

1 B 1 3 B 2 x+1 B X

2. GoD(x+2) (x+1)(x+2) 13 D) (x-2) (x-1)(x-2) ¥ x+2)(x-2) (x+2)(x-1)
Lo, 2 3 2 11

IS. X2 +3x+2 x*+4x+3 16. 2x*+5x-3 3x*+11x+6 17. =1 x-1 x+1

18 7 N 7 N 7 19 x! B x—1 20 1 B 1

"X 43x+2 x+2 x+1 "1-x 1-x"" ‘ab—ac+b*—bc ab+ac+b*+bc

2 1 3 10y —6x 2 4

21 + 22 y +

"X 4dx+3 X 43x+2 xP+5x46 T 6y’ —Sxy+x’ 2y—-x 3y—x

Level 9/10. Pack 4. Page 30. Licensed to Beal High School help@www.10ticks.co.uk



Equations involving Algebraic Fractions.
Solve the following equations.

2x 3 x+2 3
=4 24 =1 2
5 2. . 3. 5 4. 1
5. 0= 6 — =1 7. =2 8. <=
x x-1 x4+l 2x+1 2 3
5 2x+1 1-x 10 I3 » E—S - 2x _3
) 7 3 Y 2x-3 3x-2 © 3y Y x45
13 2x+1__1 14 x—4_£ 15, x= 3 16, x= 12
) X Y ox+8 2 ’ x—2 ) 2x+5
17 x-2 X 18 x+1  x+2 19 2x+1  x+4 20 3x-1_ 5
T ox=5 x-1 T x+2  x-1 " x4+2 8—x ) X 5x—8
) L 1 2 1 __ 4 23 2 4x+7 2y 2 1
—_—= 2 2 —_= =
T oxr 2x+3 “(x-1) (x+1) T ox o 5xT+1 TP +2 X 4x+l
B 1. x—§—2:0 2. x+7+E:O 3. x:1+£ 4. 1+§+12:0
X X X X X
5 x+4:£ 6 5—x:é 7. 5+§:6x 8. x=1+l
X X X X
1 1 13 8 1 3 1
9. 3=—+— 10. x=53-—" 1. —+l=— 12. —+2=—
X X X X 2 X X
2 3 2 1 1 3 1 1 1
——=—=5 —_ = ——1=— —4—=2
13. P 14. 3 26 15. B B 16. PR
C In these questions write your answers as simplified fractions.
x 1 x 2 x 1 2x 1
—+—=3 —+—=3 ———=1 —+—=4
1. 3 2 2. 4 5 3. 5 2 4. 3 2
2x 2 x 2 2x 7 5x
———=5 3——=— —+1=— —=-2=7
3 4 6. 2 3 7. 3 5 8. 4
3x 4 3x x x x 1 2x 1
—t—=2 2+—== ———=— —+—=3x
2 5 10. 4 3 11. g8 9 2 12. 3 5
13 x_3_x—% 14 3_X+g_l_£ 15 3_x_3_x l—l 16 ﬁ_l—i
) 5 3 2 3 25 2 4 3 3
17 1_3_)6—{ 18 1_1—4_2_)‘: 19 _é_s_x—x_l 20 x+1_3_x—1
3 4 2 ) 2 3 4 7 2 ) 3
D In these questions write your answers as simplified fractions.
; x+1_§_2 5 2x—1_£_5 3 1-x )c+1_2 4 3_x+x—2_l
2 4 ) 3 2 2 3 2 5 2
x+2 2—x x—1 1 X 2—x 2 x 2 2x-1
5. - =1 — =1+ 7. —=x+— 8, —+<-=
3 4 2 3 4 3 5 4 2 3 3
3x+2 4x+5 x 2x+3 3x+1 2x+3 2x-1 19
1+ = 10. —+ = 11. + =—
2 5 3 4 2 4 3 12
I x+x+1+x+2_0 " 2(x-1) 3(2—x)_2 14 5x—4_x—16+2_x+28
2 3 : 3 2 3 "6 8 4
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E

In these questions write your answers as simplified fractions.

2
L2422 LS. 5. 2 1-0
x—=1 2 x+1 3 1-x
5. 2x+L=£ 4x+ =13 L— +E=O
x+1 12 X— x—3 6
9 4 +1=x 10 2 _1_x 11 1 l—2x
R | x+2 3 3 2x+1 2
2 2 3x 1 1
x———-2=0 5= . 3- =x——
13. o1 14. 1—x > 15 —x 2
2x 6 1 1 2x
— =12x =X+— 2x+ =2 X+—=—+4+9
17. s 18. 73y > 19. Xl 20. 1 1—x
F Answers which are irrational write to 3 sig. Figs.
2
, 21 A0 L 60 _ 4 S R P S R
x+1 x+2 12 2x+1 x+1 x—1 x+1 x+3 x-1
4 1 5 2 7 1 16 1 1
5. —+——>=3 6 ——+-=5 7. ——=— —+ =-
x x+2 x—1 x x+2 x 15 x 3x+2
o 3 3 5o 4.3 _ 4 4720 g 36 _
to2x—1 2x+1 tox=2 x+3 2x+4 3x-1 Y ox+1 2x+3
2 3 5 2 6 15
. + =2 14. — =14 2422 =3
13 x+2 x+3 3x—-1 1-x x x+I1
3 2 2 1 3 4
. —+—=4 . +—-=1 18. —-— =1
16 x—1 x 17 x+3 x+1 8 l-x 2—x
1 2 2 2 9 8 _
- =] L — +1=0 21, F 27
19 x 2-x 20 x—=1 x+2 x—1 (X—l)
712 10 25 7,2
2. %42 (x+2) 23 x4l (x+1) 24 x+4 (x+4)
s Lo L2 b 32l 2 ’ I
Y ox x+1 x+2 T ox—=1 -1 x+1 T =3x+5 x*+x-3
g L l__4 by 3, L __ 12 30 1
Tox—-1 x 2x+1 TUx4+2 2x4+1 2xX7+5x4+2 T P 42x—-1 xP-2x+1
3. 4220 I L B =
T ox+1l o x-2 «x Y ox—=1 x+1 x Tox+2 x+1 x-1
O S - L S T 4 L B 2 20
" 4—x 1-x 4-5x+x* 77 x+5 2x*+13x+15 3+2x " x'—14x+40 x*—4x-60
- S B 18 S B
X +4x+3 xXP43x4+2 X2 45x+6 T xXT—9x4+20 x*—8x+15 x*P—7x+12
2 1 1 S B
: + = 40. =
3 A xo1-2x 6 -llxt4 0- 3(2-x) 4(2+x) 4-x°
4 ! 301 o 3 2 1
Xt X H+3x+2 xXT+x-2 To2xP4+5x+3 4xt+4x-3 2xX%+x-1
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