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Question 1

Simplify the following algebraic fractions.

x> —4x
a) -
x“—6x+8

2

y +2y-15
b) S
y =Ty+12
2 +12t+36
2 +1-30

w2 +4w—12

d) 3
w+9w+18

X y+5| [t+6| |[w=2
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Question 2

Simplify the following algebraic fractions.

x> +10x+24

a) ——
x“+5x-6
2

y =Ty+12

b) P
y —=8y+15
t>—6t-16
2 —11t+24

w? —3w—40

d —————
w? —12w+32

x+4| |y—4| [t+2] |[w+5
x=1] |y=5| |[t=3] [w—4
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Question 3

Simplify the following algebraic fractions:

x> —dx
a) S E—
x“—5x+4

2

yo+4y-12
b) N R
vy +8y—-20
1> —6t—16
2 +7t+10

w? =36

d) ———
w”+10w+24

x=1]” [ y+H10}” [t+5]" [w+4
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Question 4

Simplify the following algebraic fractions:

3x% +3x
a) -
x“—=2x-3
2
y° =10y +25
b) —
y© =25
6z-9
47 -9

10£% —5¢

d) —
2t°+7t—4

x=3|” [ y+5]° |2z+3] [t+4
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Question 5

Simplify the following algebraic fractions:

2x%-50
a) ———
8x°—39x-5
12y% =36y +15

b)
12y% -3

272 -37+1
2
77 -1

Sw? +14w—3

d) 5
50w -2

2( x+5 )

2y-5

2z7-1

w+3

8x—1 |’

2y+1

z+1

2(5 w+1)
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Question 6

Simplify the following algebraic fractions:

3x2 —Tx+4
a) —

x“—1

3_
.
3y"—-8y+4
20-5w
c) —
6w —24w
282 +12 —13t+6

1 +1-6

d)

3x—4| |y*+2y+4 5
| [ =2 || Tew| EH
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Question 7

Simplify the following algebraic fractions:

4x% +4x-3
a) ————
4x° —x
3_
.
3y"—-8y+4
205w
) ————
6w” —24w
(20 +1)(31% -6t
| el

61> —19t> +9¢ +10

2x+3 | |[YA+2y+4 5
x(2x+l) ’ 3y=2 " _6w|’

3t
3t=5
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Question 1

Simplify the following expressions into a single fraction.

b 41

3x x

1 2
0 S+—+—

1 1
a) S (w+2)+5(w=4)

2x+y| | 1] |52 +4t+6| [5w—2
Xy 3x 61> 6
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Question 2

Simplify the following expressions into a single fraction.

1 3

x+2 x+1

a)

b) ———

0 — -

d)

4x+7 y—11 5 Tw—5
(x+D)(x+2)|" |(y+D)(y=2)| [(2t+1)(t+3)| |4(w+1)(w—1)
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Question 3

Simplify the following into a single fraction.

a) —+
x+1 x-2

b) -

0 ——

d) +—

Sx—1 y+14 14 3w—2
(x+1)(x=2)" {(y+1)(y=2)| [(2t=1)(¢+3)|" |(w+1)(w=1)
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Question 4

Simplify the following algebraic expressions giving your final answer as a single
fraction in its simplest form.

w 2 __ 6
x=1 (x=1)(2x+1)

2y+5 1

SR R STy

t+3 3 t+1
© (t+1)(+2) (¢+2)(r+3)

2 3w 5
+ —
w—2 w2—4 w+2

d)

4 | |2y+3 4 14 14
2x+1]" | y+2 | [(t+1)(e+3)] [(w=2)(w+2) w? -4
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Question 5

Simplify the following algebraic expressions giving your final answer as a single
fraction in its simplest form.

a) 4x 3 2
x>—9 x+3
b) y_lo _ y—8
(y=3)(y+4) (y-3)(2y-1)
c) 1+ 4 — 215
2t=5 2t°—-Tt+5
2
d) 2w N 3w 3 4

(we1)' (w1)® wl

2 y—14 3t+2] |w?—5w—4
3] o @-n)| L=t |y’

) e b 2

b oo b

© @t gy =
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Question 6

Simplify the following algebraic expressions giving your final answer as a single
fraction in its simplest form.

1 B 2(x—1)
x+4 3x?+14x+8

a)

y 1
y2-9 yr—4y+3

b)

3t+2

¢ l+—F—
37 —t-2

2w+2 3 w+1

w2 —2w—3 w-3

d)

3x+2| |(y-1)(y+3)

® -
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Question 7

Prove that

3x—4 2x°—12x _x+4
x+1 -1 x-1

5x2—11x+9_2x—3 _3(x-4)

b) = =
x“+3x-10 x-2 x+5

o 5x°—10x-15 3x+3_2(x+1)
x> -9x—36 x—12  x+3

2(x+2

d) X +x+12= (x+2)

(x+1)(x+3) x*>-9 (x+1)(x-3)

proof

) S0 -\
!
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Question 8

Prove that

2x+3 2x+9 2(2x-3)

a) - =
x+2  2x%+43x-2 2x-—1
2x% +3x 6 x+3
b) — 2 =
2x°—x—6 x"—x-2 x+1
o 1+ x—38 3 2 Ex—3
x2+2x—8 x+4 x-=-2
2 J—
d)x—1+25 Ex+3x1
xX=2 x“+x—6 x+3

proof
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Question 9
Prove that

b) =
x> -1 X2+ x X
0 4x-1 3 o= 3
2(x—1) 2(x—1)(2x—1) 2x—1
d 1- 1 r— 3 __X

proof
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Question 10
Prove that

x o 2 =x+1
x=2 x2-3x+2 x-1

a)

X 2 3 1 =x—2
X+2 2 43x+2 x+1  x+1

b)

4x—1 2(x+1) 5
9 -5 2 =
2x*—x—6 x*+2x-8 (2x+3)(x+4)

12 3 x?+3x+3
+ =

d x-— 3 =
x“4+2x-3 x-1 x+3

proof
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Question 1

Find the values of the constants in the each of the following identities.

X =2x>+7x—1 ) d
a) =ax“+bx+c+——
x+1 x+1
3 2.2
b) Ca i it S W S S
x—2 x—2
3_
o S THHE b v R+
x+2 x+2

(a,b,c,d)=(1,-3,10,—11)|,|(A,B,C,D)=(2,1,1,4)|.|(P.Q.R.S) =(6,12,20,-32)
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Question 2
Find the values of the constants in the each of the following identities.

X +2x" =3x+1 )
a) =ax" +bx+c+

x—2 x—2

3 2
b) 2 mx 3 2sAx2+Bx+C+—D

x+1 x+1

3_ 2 _
0 BT X e Ov R+

x—1 x—1

(a,b,c,d)=(1,4,5,11)|,|(A,B,C,D)=(2,-3,6,-8)[,|(P,Q,R,S) =(2,-1,0,—4)

Created by T. Madas



Created by T. Madas

Question 3
Find the values of the constants in the each of the following identities.
3x° — x> —20x+31

a) =ax’ +bx+c+
x+3 x+3

3 2
b) 4x” —=Tx" —30x ZIEAx2+Bx+C+ D
x—4 x—4

3_
x+1 x+1

(a,b,c,d)=(3,-10,10,1)|, |(A,B,C,D)=(4,9,6,3)|,|(P,Q.R,S) =(2,-2,-5,7)
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Question 4
Find the values of the constants in the each of the following identities.
X =2x% +2x-1 cx+d

=ax

+b+
% +1 % +1

a)

3.2
3x"—x 4x+25Ax+B+CX+D

b)
x2-2 x2-2

3
—4x+ Rx +
c) —Sx 3 s SEPX+Q+ Z 5
x° =1 x =1

(a,b,c,d)=(1,-2,1,1)|,|(A,B,C,D)=(3,-1,2,0)|,|(P,Q,R,S)=(5,0,1,5)
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Find the values of the constants in the each of the following identities.

360 —x? —2x+1 cx+d
a) 3 =ax+b+———
x“+x-1 x“+x-—1
3 —
b) 2x ;—x 2EAx+B+C);+D
x°+1 x°+1
4x3 +x-4 Rx+
) %EPX+Q+ xz S
2x°—x 2x°—x

(a.b.c.d)=(3,-4,5,-3)

[(A.B.C.D)=(2.0-1,2)

(P,O.R,S)=(2,1,2,—4)
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Question 6

Find the values of the constants in the each of the following identities.

2x° +x% —4x+1
a) 5 =ax+b+
xX“+x-2 x+d

3 2 _
b) 2x +12’>x 10x 3EAx+B+
xX“+x—-6 x+D

X 25x 4x+4EPX+Q+
x“+3x+2 x+S

c)

(a,b,c,d)=(2,-1,1,2)|, |(A,B,C,D)=(2,1,1,-2)|,|(P,Q,R,S) =(-1,-2,4,1)
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MULTIPLICATION
AND
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Question 1

Simplify the following algebraic expressions giving your final answer as a single
fraction in its simplest form:

27+ x2 x—=2
2 X 2
x*—4 2x°—=5x-3

a)

2 2
b) 18y 28>< 32y +9y
12y 3y "+11y+6
£ +1 4¢* -25
2 X 2
2004+7t+5 47 —t+1

(x+2)(x+3) 2y

Question 2

Simplify the following algebraic expressions giving your final answer as a single
fraction in its simplest form:

2x X

a) 2 T2
2x +3x-5 x —x
2_ 2_
b) y —8y+15. y -9

(y=5)"  2y*+6y

x(2x+5) ’
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Question 3

Simplify the following algebraic expressions giving your final answer as a single
fraction in its simplest form:

X +x—6

2
x J—
a) x—=2

4

\O

3 2
4+x 1
x+ —
b) x+1

x—1

(2x+1)(2x—5)+4(2x—1)
2x+3
2x+1

C

4 | |5 2 _Ay—
x=3|° [x+4 |’ 4x —4x-3
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Question 1

Express each of the following into partial fractions.

6x

Y G)(xr2)
Ty—11

Y )3
19—-4¢

(t+4)(r-3)

w—22
D ) (w6)
8z+7

? T+ 2)(z-7)
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Question 2
Express each of the following into partial fractions.

_4 3
2w+l w4

b
|
|_

+-4, |4 +-L1s

O o

b) 2

@ G =
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Express each of the following into partial fractions.

2) 8x—31
(x=5)(x+4)
5
Y @ G-2)
) 2t—3
“ (2
w—35
D I

2 1
2+ 21

-

Created by T. Madas




Created by T. Madas

Question 4

Express each of the following into partial fractions.

a) 5—-x
XX =5x+6
Ty+2
b) zy—
y —3y-4
t+16
202 +1-6
d) 128—20w
8w —18w+9

o

=
>
+
‘H
‘u]
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Question 5

Express each of the following into partial fractions.

a) x+7
(x+1)(x+2)
b) 3y—17
(y=3)(y+5)
0 262 =5t +12
£ +1*—6t

6w’ —12w+9

D -1 (w=2)

=
+
—
=
T
[\
<
+
9,1
i
(O8]

2

W T

3

w1
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Question 6

Express each of the following into partial fractions.

x*—4x+1
x(x+1)(1-2x)

a)

10
(y+1)(y+3)(2y+1)

b)

47 =5t +3

(t+1)(r-1)(r-2)

12w —4w+3
(2w+1)(2w—1)(2w-3)

1 1 _ 2| |1 __5 8 2
T R | R e ey

+ 3

1 1
2w+l 2w—1

2w—3
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Question 7

Express each of the following into partial fractions.

2x*—x-3
a ———
(x—2)(x-1)
2_2y+8
b) y y

(y+2)(y-2)

o 32 +12t+7
(t=3)(t+1)’
— 2 —

d) 3w™+10w 121
(w=2)(w—1)

3 1 2 2 1 1 4 2 4 3
x—2 x—1+(x_1)2 ’ (y—2)2 + y+21|° |13 t+l+(t+1)2 ’ (w—l)z w—2
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Question 8

Express each of the following into partial fractions.

2x° -3
(3-2x)(1-x)°

a)

3y +17y+4

b) >
y (y+4)

t2

PR YR
ow’

d) >
(2w+1)(w—1)
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Express each of the following into partial fractions.

8x°+x-5

R

4y* +5y-1
(2y+1)’(y-2)

0 3t +2t+1
*(t-1)
2
d) w +8w—1
(w—3)(w—1)2
1 2 1 1 1 6
m+2x—l_(2x_l)2 > + y=2|° |1
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Question 10

Express each of the following into partial fractions.

25x+1
(2x—1)(x+1)*

a)

5y*—=19y+13

b) :
(y=2)"(y-7)

15—13¢ +4¢*

" o (e

2w =3
(3-2w)(1-w)
6 _ 3, 8 [ 1 ,s5][3i,1,.2 6 __1 _2

y=T|° |4-t 1t (1—t)2 > (32w (1—w)2 T-w
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Question 11

Express each of the following into partial fractions.

2x* —8x+5
a ———
(x—1)(x=2)

2_ —
b) 4x"—=5x-15
(x+1)(x-2)
2x° =Tx* +6x-3

(x-1)(x-2)

c)

X =2x—4x+7
x =1

d)

2+ﬁ_% 42— 3| 2x—1+-2 -3 | |[x—2+-L. 4
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Question 12

Express each of the following into partial fractions.

10x* +8

D G Gee)

2y2
y2—16

b)

o 217 —t+11
(t+2)(2r-3)
3n? =31w+45
(w=2)(w=7)

d)

4 _ 3 1 __5
1+2t—3 t+2 3+

[\)
+
(\e]
—
|
\O
[\
+
N
N

-

y—4~ y+4
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Express each of the following into partial fractions.

2) 1-x
(x2+1)(x+1)
5
(y*+1)(y-2)

b)

21> +1+27

X (t2+9)(t—1)

2w? —w+1

Cs

1

x 1 y+2][3

w+3 w+1

x+1 21| |y-2 24| |1

w2 +2 wr+l
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Question 14

Express each of the following into partial fractions.

4

(x2 +1)(x—1)

y2+3y+36

(y2+9)(y+9)

1262 +1+3

(2t2+1)(6t+1)

4w

1-w

4

2 2x+2 1 3 3 t
—~ +

1 1 2w
+

41 |y+9  y2+9] |61+l

262 41|

1—w_1+w 1+w?
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Question 15

Express each of the following into partial fractions.

1-4x
(x2 +3)(x—2)2

a)

y2+3y+36
(y2+9)(y+9)

b)

1202 +1+3
(2% +1) (61 +1)

4w

1-w

d)

4

1 1 1 1 3 t 1 1 2w

- +
I-w 1+w 1+w?

- + +
43 (x-2)7| [y+9 y*+9| [61+1 2741
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Question 16

Express each of the following into partial fractions.

4x° -3x% +4

? (2x-1)(2% +1)

y2+3y+36

Y 7+9)(5+9)

1202 +1+3
(2% +1)(6r+1)

4w

1-w

d) :

3 2x+3] [ 1 1 3 t 1 1 2w
- + + - +
2x—=1 2+1] |y+9 y2+9| |6r+1 22 +1

I-w 1+w 1+w?
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