Chapter 4

ALGEBRAIC FRACTIONS
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EXERCISE 4B.7 [N

2a
4
712 X a
oA

= 2a

242 .
4a3
12 X a'X al
A Xa X X

4d?

2d
24 xdxdl
T 12X dq
_2xd
T

=2d

cannot be simplified as
z +y 1is a sum, not a
product.

2a? 12 xaxal
4a 24)(31

a
2

4m 6a
3 <7
24 xm _ 6 xal
T Y
_2><m _6
T 1
=2m =6
223 223
£ s =

12X xXxxXzx!

12 X 21
_zXz 2z
I 1
= z2 =2z
8m? 4a?
k i
4m a?
28X m X mrl o
o 14 X m11 o
_2Xm O
T N
=2m =4
ab? 4ab?
2ab °
_laxbx Bl
T2 X ax By
b _2xb
_5 T 3Xa
2
" 3a
b 2F°
2

cannot be simplified as
24t is asum, not a

product.
ac a X.el
e — =
be b X.ey
_ a
)
5
h 22
9b

cannot be simplified as
there are no common
factors in the numerator
and denominator.

6a
2a

3

1

2 X zlx #lx z1

1Z X 21X %1
2
1
2

6t

32
28 X721
713><11>< t

24 xda x b x Bl
T 36 X a X .ayx By

zy lezXxXy

L~

a—+c

b+c

cannot be simplified as
a+c and b+ ¢ are sums,
not products.

ldc "M X c
8d ,8xd
_Tc
T ud
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(2a)? b 2a (an)?
a? (3b)2 (4a)? Tsn
2a X 2a b 2a 4n X 4dn
a X a :3b><3b :4a><4a - 8Xmn
4 X alx al _ ¥! o lrxal 216 X n X ml
L& X ay T 3XKEx3Xb TAXax4dxa T Bxmy
=4 1 1 =2n
T ~ B
e (—a)? f _a® g (—2a)* h (=3n)°
a (—a)? 4 6n
—a X —a aXa (—2a) X (—2a) (—3n) X (—3n)
- a T —a X —a - 4 - 6 Xn
_aXal laxal _Mxaxa 39 xnxmnl
o aq _1a><al o 14 - 28 X mq
=a =1 — a2 _ 3n
2
4 a 2(a + 3) b 4(z + 5) c 28(a — 3) d 4(k — 2)

2 2 4 12
_12(a +3) _24(x +5) _ "28(a — 3) (k- 2)
Tz Tz VI A
=a+3 =2(z +5) =7(a~3) _ k=2

3
2 f 15 o 20(t + 6) 10
8(g + 5) 3(t — 1) 12 25(k + 4)
_ _ 5 _520(t +6) _ 21
-~ 8(g+5) C13(t—1) A 525(k +4)
1 5 5(t + 6) 2
T 415 Y R )
5 a (x +y)? b z—3 c (a—1)2 d 2(z + 2)
x4y (z —3)2 5(a — 1) (z +2)2
_ @ty e+t =3 _ (a—1)(—1' _ 22!
e - m—8)(z —3)  5la—Tj, (@ +2) (42,
=z+y 1 _a-—1 2
T z-3 T 5 T z42
(a +5)2 3(b — 4) 8(p + q)> 24(r — 2)
3(a +5) 6(b — 4)2 g 12(p + q) 15(r — 2)2
_ (a+5)(a—5]1 _ Byl _28(p + o)lpAa)! _ S(r—2j!
3(a-5), 86 — 4)(b—47, T B2t 515(r — 2)(2—2)
a+5 - 1 ~ 2(p+aq) o 8
3 2(b — 4) 3 5(r — 2)
a (z +2) b 12(a—3)1 c (z +y)(z—7)!

9zA4], fo—3)(a + 1) 3(z—7),
_(=z+2) _ 12 _(=z+y)

9 (a+1) 3

x+ 2 12 T +y

9 a-+1 3
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1
lzzyMI
352{@/—/37)1

15y +2)(y — 3)
315 (y—+2),
(y —3)
3
y—3
3

Lo + 1) (@2)1
3z(z+-2)1
(@ +1)
3
x+1
3

EXERCISE 4B.2 [N

2z + 4
2
2(z 4+ 2) =— HCF is 2
T2
12(z + 2)
==
=x+2

4z — 20
8
4(x — 5)=— HCF is 4
8
14(xz — 5)
Y

r —5
2

ax + bx

T

z(a + b) =— HCF is =

x
_lz(a +b)
=—

=a-+b

4x + 6
6
_ 2(2z+3)«— HCFis 2
==
_12(2z + 3)
Y
2z + 3
3

6a — 3
3
3(2a — 1) =— HCF is 3
3
13(2a — 1)
:T
=2a—1

3z —6

_13(z —2)
13
=x—2

4y + 12
—
_ 4(y+3)+—HCFis 4
12
_(y +3)
=
y+3
T3

ax + bx
cx + dx

z(a + b) =— HCF is x

z(c +d) «— HCF is z
_1z(a +b)
_1z(c+d)

a-+b

c+d

4x + 6
5
_ 2(22+3)«— HCFis 2
i
which cannot be simplified

6a + 2
4

_ 2(3a+1) «— HCF is 2
=0
12(3a + 1)

24
3a +1

2

3z + 6
6
3(x +2) =— HCF is 3
T 6
13(z + 2)
28
x4+ 2
2

6x — 30
4
6(z — 5) =— HCF is 6
4
36(xz — 5)
24
3(x — 5)
2
3z — 15
2

6a — 3
2
_ 3(2a—1)«~—HCFis 3
==
which cannot be simplified

3b4+9
2
__3(b+3)~—HCFis 3
==
which cannot be simplified
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3b+9 8b — 12
6 h 6
3(b+3) «— HCF is 3 4(2b — 3) «=— HCF is 3
== =——
13(b + 3) 24(2b — 3)
- 26 - 36
b+3 2(2b — 3)
-T2 D
4b — 6
T T3
3 a 2z 4+ 8 b 2z — 4 3z + 6
x4+ 4 3z — 6 4z + 8
_ 2(z+4)'=— HCF is 2 _ 2(z—2)'«— HCF is 2 _ 3(x+2)~— HCFis 3
= ~ 3(z—2),«— HCF is 3 T 4z +2) «— HCFis 4
=2 2 3(z+2)!
] " iz,
3
1
d 5z — 15 e ax + bx 16z — 8
3z — 9 a-+b 20z — 10
_ 5(x—3)«—HCFis5 _2(a+b)=— HCFis z _ 82z —1) «— HCFis8
" 3(z —3) «— HCF is 3 T a+b " 10(2z — 1) «— HCF is 10
5(z—3)! — z(a+bJ! 18(22—1)1
T 3(z—3), (a4, 10020 —T),
5 o T 4
~3 5
g a-+b h ax + bz 4:L’2+81;
ay + by ay + by x4+ 2
__atb z(a+b) ~— HCF is  4a(w+2) «— HCF is 4z
~ yla+b) «—HCFis y T Jatb «— HCFis y EETE
_ (o)t z(aAb71 4 xaz X (z42)]
ylatb), = Y, T e,
-1 @ =4
v =y
i 322 4 9z K 522 — bxy 9b2 — 9ab
r+ 3 Te — Ty 12b — 12a
_ 3x(z+3) =— HCF is 3z _ 5a(z —y) «— HCF is 5z ~ 9b(b—a) =— HCF is 9b
T o+ ~ 7(z—y) «—HCFis7 " 12(b — a) «— HCF is 12
_ 3X @ X (zA48)! Xz X (z—7) 39 X b x (b—a)l
(4371 T T T D,
=3z 5 3b
-7 —
4 a 2z — 2y 3z — 3y c m—n d r—2s
y—x 2y — 2x n—m 4s — 2r
_ 2(z—7)! _ 3lz—7)! (m—m)! _ _=—2s!
T T —2z—7) T 1), T
=-2 3 =-1 1
-3 -3
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3r — 6s

2s —r

z—1

(@ + Da—T1J!

=x+1

x2 + Tz
lz(z — 5)
e
r—5
x+7

22—z — 12

2 — B5x + 4

(z +3)(z—)!
(z — 1)(z—4);
x4+ 3

r—1

2z — 2 4z°% — 4z
- ’ S
2(z—1)1 2 gz (z—1)1
3 = ~ o2
_2 — = -2
xr
22 —1 c d T+ 2
r+1 z2 — 4
_YzAT)(z — 1) _ @+ 1Nt __ (eA2)!
T ey - T2 - 2)
=x—1 = 1
= - r — 2
a? —bv? 9 —a®
b—a g h 3z — x2
_ (a+b)a—! _ 26l (3 +2)(3—)!
—1{a—t)1 T i@ - 1) T e
7(a+b) _ 34z
—a—0>b o x
202 — 242 I dz(xz — 4)
a2 — ab 16 — z2
_ 20 —a?) oYyl )
T (42 + y)(Bz—7); @+ o)@—a),
_ 20+ a)b—a! _ v _ =
= ey s
2(b + a) __ e
_T x4+ 4
b 2 —z—2 xz+ 3
z—2 z2 — 2z — 15
_ @+ )e—2! _ sy
@7 1aAB)(x — 5)
=x+1 1
xr —5
e 2:1:2+22 12—4
2 —4x — 5 x2 4+ 4a + 4
_ 2a(e4)! e 42)(z — 2)
eA1)(z — 5) Cz+2)(x + 2)
2z r — 2
- r—5 - T+ 2
h :L’2+2J;+1 m2—z—20
1—z2 xz2 + Tz + 12
e £ 1) e — 5)
04T (1 - =) T @3,
{since (z+1)=(1+=z)} _z—5
x4+ 1 B 33—"'3

1—=x
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EXERCISE £ C [N

T a 3 a a 2
1 a Zxl b - X = < - Xa d - X —
2 5 2 a 2 4 3a
oz Xy _lax3 _a, e _ax?2
T 2x5 T2 xan 271 T 4x3a
_xy 3 _aXa . la X 21
10 2 2x1 T A X3 Xal
a? 1
T2 6
c 1 c c a c a b
e - X = f - X = g - X = h - X -
5 c 5 2 b d b a
_lex1 _cXe _aXec _lax ¥l
T 5 Xel T 5x2 T bxd TE X
1 2 __ac =1
T 5 T Y
. 1 m . a x 4
i — X — i — X — k - X = | m X —
m?2 2 2 m T b m
_1xm _ha‘t)(A’2 _aXxzl _mx4
T m2 x2 7,2’><m1 1z xXb B m
1 xm! = _a Clmx4
_1m><m><2 b _1><m1
1 =4
T 2m
3 a2 2 2 1 a b
m — xm n - o z ) Z X - X-
m?2 b x a b ¢
3 m a a 2 2 1 xlg x B1
= — X — = = X = = x = =
m?2 1 b b T x 14 X BiX ¢
_ 3Xm _aXa _2x2 1
m2 x 1 T bxb T aoxa e
3 xml a? 4
Tm X m X1 :b_z T2
3
T m
a a 2 2 3 4 3
2 a 2. b 22 ¢ 22 d 2212
2 3 a 3 4 T x
a 3 2 3 3 T 3 T
= - X = = x = = x = = - x =
2 a a 2 4 4 T 4
_lax3 12 x3 _3Xz _ 3 xzl
T 2xa T ax21 T 4x4 Tz x4
3 3 3z 3
T2 T a T 16 T4
2 1 c c 2
e 2.1 f fxs g Suc h ms 2
n n 5 5 m
_2><n ¢ .5 ¢, c oom 2
a1 5 1 51 T 1 T m
2 X nl c 1 c 1 m m
= = —- X = = - X = = — X —
1m X1 5 5 5 c 1 2
=2 _eXx1 _1z><1 _ mXm
T 5X5 T bXep T1x2
¢ _1 m2
T 25 5 T2
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m m
m- — I 1+ —
2 n
_om . m 1 . m
1T 2 1 on
m 2 1 n
= — X — = X —
1 m 1 m
1o X 2 _1Xn
1 X w1 T 1xm
=2 n
T m
x+1 x
_— X b
z2 — 2z z2 —1
Lo 41 L

T H@-2) G -1)
1
T (z—2)(z —1)

t—5
t2 4t
t—==51
— X
ti,tzk/l')l
4

3t

4t 4 4
3t — 15
41!
31—,

2+2 {Lcp=6} b
2 '3

7a><3 a X 2

T 2x3 3x2

_ 3a 2a

“ 6 6

_3a+2a

6

75(1

6

2.3 (Lcp=10} e
2 5

_dx5 3 X 2

T2x5 5x2

_5d 6

T 10 10

_ 5d—6

T 10

k  2:4
g
3 .4
_ETI
3 1
:;XZ
_3x1
_g><4
3
Ty
-2  4—2z
3 s
xr — 2 5
3 X472a:
r — 2 5
3 ><2(2—1)
=z 5
3 _2M1
5
"6
4a —28 | a—7
a ~
4a — 28 5
a a—7
4M1x 5
a a—T1
20

- io {LCD = 10}

o gl o

1
X 2 b

5% 2 10
2b b

10 10

+ 12 {LCD = 24}

[S LN ]

1
X 3 x X 2
8 X 3 12 x 2
15 2x
utu
15 4+ 2z

24
2z + 15
24

<

6k —2  2k% + 4k
k+2  9k—3
2L3M1X 2k(kA-2)1
k424 3(3k—T1)
4k

EXERCISE 4D [N

c 3c
“+5 {Lcp=4)
c 3c X 2
T4 2xz2
c 6c
Y
c+ 6¢
- 4
Tc
T
§*§ {LCD = 14}
X 2 x X 7
T 7x2z 2x7
2x Tx
VIR
2z — Tx
- 14
—5x 5z
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a b t 5t
s <+, {LD=12) h  -—= {LtD=9}
a X 4 bx 3 txX 3 5t
T 3x4 1x3 “3x3 9
4a  3b 3t 5t
BECEET “9 79
4a + 3b 3t — 5t
T T2 T
—2t 2t
Y
2 a 2.2 cep=21} b X 2 qcep=¢
7 21 3
m X 3 2m 5d dx 2
T Tx3 21 ~ % 3x2
3m 2m 5d 2d
TR ~% 6
3m + 2m 5d — 2d
= ===
5m, 34 d
S =6 2
c 3?”—2—7” {LCD = 35} d %-ﬁ-f—t {LCD = 45}
3px 7 2px5 A x5 4t x 3
“B5x7 7xs5 T 9x5  15x3
21p  10p 10t 12t
~ 35 35 RPEIT
21p — 10p 10t + 12t
=== ===
11p 221
T Ty
Tk 11k m m m
e TS {LCD = 72} f S t3 s {LCD = 6}
Tk X 9 11k x 4 m X 3 m X 2 m
T 8x9 18x4 “%2x3 " 3xz %
63k 44k 3m 2m m
) “% T te
63k — 44k 3m+2m+m
= =T m
19k Lm
== =5
=m
a a a xr xT T
g 5_§+Z {LCD = 12} h Z_§+E {LCD = 12}
a X 6 a X 4 aXxX 3 r X 3 r X 4 T X 2
T2x6 3x4 4x3 T 4x3 3x4 6x2
6a 4a 3a 3z 4x 2z
BETEEETIET) T 12 12
6a — 4a + 3a 3z — 4z + 2x
= -2
5a

12 12
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42 (ecp=ab} b 242 (LcD=ac} ¢ 242 (LD =ad}
a b a c a d
7Xb 3X a 3X ¢ 2 X a _4xd 5X a
axb bX a X c cX a _aX_d dX a
7b 3a 3c 2a _4d 5a
ab | ab ac | ac T ad | ad
7b + 3a 3c + 2a _4d+5a
ab ac o ad
2% (cD=mn} e 2+2 {Lecp=20) ¢ 21 (LcD=24)
x 2z a 2a
2a X n a X m a X 2 _3><2 1
mxn_nxm x X 2 g _aXZ_g
2an am 2a b 6 1
‘mn mn 2 | 2z " 2 2a
2an —am 2a +b _6—1 5
mn 2x T 24 _%
2L b=z b 24+ % gep=s5 0 22 ep=122)
x Ty x 5z 3z 4z
4 Xy 1 5X 5 _11><4 3 x 3
Xy ay x5 bz T 32x4 4zx3
4 1 25 6 a4 9
Ty zy bz | bz T 122 122
4y —1 2546 44-9
zy S5x 12z
31 35
5z T 122
a c T 2
E+E {LCD =bd} k -+ - {LCD = 2a} I §+§ {LCD = 3y}
aXx d cX b 3 X a X a _xzX3 2 Xy
bxd ' dxb ax2  2x T yx3 3xy
ad be 2 _ 3z 2y
RRT % T3y 3y
ad + be 6+a2 _Sm+2y
bd 2 3y
82 (ep=5) n  Z4+% (cp=18y} o L -2 {LcD =40}
p 5 6y 9y 8t 5t
8 X 5 2Xp r X 3 2 X 2 _1x5 3 X 8
PX5 5xp 6y x 3 ' 9y x 2 T 8tx5 5tx8
40 2p 3x 4x _ 5 24
5p 5p 18y | 18y T 40t a0t
40 — 2p 3z + 4x _5—24
5p 18y Y
Ta 19 19
18y a0t a0
5 3 5
— + = {LCD = 2z°}
2 x2
5X x 3 X 2
2 X x 2 x 2
5z 6
222 | 222
5z + 6

222
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&=
o
SRR
+
—
(-3

—
X
N

8 N8 N8
+ o+
V)
NN =
X
[V

{LCD = 6}

T 2(x+1
2)+3()
3z 2(z + 1)
6 6
3z +2(x+1)
6
3x + 2x + 2
6
5z + 2
6

x4+ 3
4

4 (2x 3/x+3
-1(5)+5(=)
8x 3(x+3
:EJF%
8z + 3(x + 3)
12
8xr +3x+9
12
11z + 9
12

c 2m+
3

+
I

I
—

—
X
w

X
w

e wle wle wle
wWlw =

|
w

w

N [\
X 4
w wle

X
w

o wlo
o+
wlea

i)

{LCD = 12}

2ia d E—3
2 4
a a X 2 b 3x 4
PRI 1 Txa
at2a b—12
2 "
3a
2
z—2Z h 2—5—1

5 T
z X 5 T 2 X x 1
1)(573 zlxm ;
5z T 2x 1
55 -z 'z
Sz —= 2z 41
5 o €T
4x
5
3 1
E+b | w—2—2x
3 bx b 1 2z X x
E+1><b :r_2_1Xm
3, b 1 227
vty iy
34 b2 1— 223
b I
r—l X (D=4}

4 2
r—1 2(x

4 _§<5)
rz—1 2x

4 4
z—1—2x

4
—x —1

4
”;’1+fo1 {LCD = 6}

3/x+1 2(/xz—1
()3 (%)
3(x+1) 2(z — 1)
6 * 6
3(xz+1)+2(x—1)
6
3r+3+2x —2
6
S5z 41
6
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71

z—1 1—2x
+
3

4 (xz—1 3/(1—2x
Z( 3 )+5< 4 )
4(x — 1 3(1 — 2z
(12 )+ (12 )
4(x — 1) + 3(1 — 2z)

12
4dr — 443 — 62

12
—2x —1
—5

{LCD = 12}

{LCD = 4}

x
2

3z + 2 2 /([ x
+ (=

4 2\ 2
3z + 2 2x
+_
4

3z + 2+ 2z
4
S5z + 2

x+1 2z — 1
5 +

4 (xz+1 5(2x—1
Z( 5 )+3( 4 )
4(xz +1 52z — 1
(20 )+ (20 )
4(x 4+ 1) + 52z — 1)

20
4+ 4+ 10x — 5

20
14x — 1

20

{LCD = 20}

2—x

{LCD = 30}

x 62—z
(5)-3(57)
5z 6(2 — x)
30 30
5z — 6(2 — x)

30
5z — 12 + 6z

30
11z — 12
30

gl o8

{LCD = 12}

(2) ()

4x 3(xz+1

= (12 )

4z + 3(z + 1)
12

4z + 3z + 3
12

Ter + 3

12

‘IT“’+b_T“ {LCD = 6}

2/(a+b 3/b—a
5( 3 )+§( 2 )

2(a+b) I 3(b—a)

6 6
2(a+b)+3(b—a)
—F
2a + 2b + 3b — 3a

6
5b—a

6

rx+1 33—z
7

2(xz+1 7T(3—=x
5( 7 )+7( 2 )

2(x +1) i 7(3 — )

{LCD = 14}

14 14
2(x 4+ 1)+ 7(3 —z)
14
2¢ + 2+ 21 — Tx
—

23 — 5z
14

2z — 1 T
— -7 {Lcp=20}

(50

42z — 1) 5z

20 20
4(2z — 1) — bz
20
8x — 4 — bx
—

3z — 4
20
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m -1 cp=s vl 2T ep=15)
8 5 3
T 21—z 3(z—1 5(2x—7
:§_§( 1 ) :§< 5 )_3( 3 )
T 2(1 — z) 3(x —1) 512z — 7)
B T 15 15
z—2(1—xz) 3(x—1)— 502z —7)
- s - 15
r — 24 2x 3z — 3 — 10z + 35
- s - 15
3z — 2 32 —Tx
- 8 - 15
° 1—431:_21:+1 {LCD:12}
3/1—3z 4(22+1
:E( 4 )_Z( 3 )
3(1—3z) 42z +1)
T 12 T 12
3(1 — 3z) — 42z + 1)
- 12
3—92x —8x —4
=
—17z — 1
=—0
3 4 5 3
6 a >t o {LCD = z(z + 1)} . {LCD = z(z + 2)}
-:(6H) ()3 - (=) 2 (5)
z\z+1 r+1)x r+2/)x z \x + 2
3(x+1) + 4z 5z — 3(x + 2)
BT T T a@t )
3+ 3+ 4x b5r —3x — 6
:w - z(x + 2)
Tr+ 3 2z — 6 2(x — 3)
T 2@+ T 2@+2) (@ +2)
c 3 (p=(e+)@-1} d 3+—— {LCD=(z+2)}
x+1 x— 1 x+ 2
_ 4 (w—l)i 3 (m—l—l) :§<m+2)+ 1
z+1\z—1 z—1\z+1 1\z+2 x4+ 2
4(x —1) —3(z+1) 3(x+2)+1
T @+ —1 TS
dr —4 — 3z — 3 3z+6+1
BRI REEE
z—T7 3z 47
T E@rne-1 T Ttz
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i {LCD = 2(z — 4)}

T —

_1fx—4 4 T
(=) 53
(z —4) + 4z

z(x — 4)

S5r — 4
z(zx — 4)

x+1 x
x—1 x4+ 1

{LCD = (z —1)(z+1)} h

(x+1)% +a(z—1)
(z+1)(z—1)
22+ 2w+ 1+2%—2
(x+1)(xz—1)
2x2+:c+1
(z+1)(xz—1)

xT x

x+5 xr— 3

()5 () G=5)

{LCD = (z +5)(x — 3)}

- () (=) - (5)E)

z(zx — 3) — z(z + 5)
(z+5)(x —3)
22 — 3z — 2% — 5z
(z +5)(x — 3)

_ —8z
" (z+5)(z—3)

Suppose there are z players in a team.

2
r+3

2 4(xz+3
x+3_I(z+3)
2 — 4(z + 3)

z+3
2 —4x — 12
x+ 3
—4z — 10
x4+ 3

—4  {LCD = (z+3)}

—2(2x 4 5)
x4+ 3

{LCD = z(z — 2)}

5(x— 2 6 T
(=) ()
5(x — 2) 4 6z
z(z — 2)

5z — 10 + 62

T a(@—2)

11z — 10

a(z —2)

5 6
2+
T

150

The $150 court fee is shared between the players, so each player pays $( )
x

150

150

60 150 [z + 1
+m+1:7(m+1>+(
150(z 4 1) + 60z
T e@rn
150z 4 150 4 60x
- z(x + 1)
210z + 150
- z(z + 1)

Now,

1
So, each player pays $ (M)_

z(z + 1)

60
So, each player pays a total of — + ——
T x+1

60 x
x+1/x

30(7z + 5)

z(z + 1)

dollars.

. . . 6
The $60 registration fee is shared between the players and coach, so each person pays $< 1
xr

).



74

Mathematics for Australia 10, Chapter 4 — ALGEBRAIC FRACTIONS

b i If x =4, then ii If =25, then
210z + 150 _ 210(4) + 150 210z 4+ 150 _ 210(5) + 150
z(z+1) 44+ 1) z(z+1)  B5(5+1)

_ 8404150 _ 1050 + 150
T 4axs T 5x6
990 1200
T 20 T T30
=49.5 =40

If the team has 4 players, each player If the team has 5 players, each player

pays $49.50. pays $40.

REVIEW SET 4 NN

2 —
a T b p+2q ¢ P—4q
q r p+q
_ _ 5+2x(-3) 5 —(—3)
T -3 - 6 T 54 (=3)
= -2 _5-—6 543
6 T 5-3
- _1 8
~ 76 2
4
2t)?2 16a + 8b —4
a (2t) b a+ p (z —4)
6t 6a + 3b 3(z — 4)
_Lafx 2t _ 8(2a+b)! _ z(z—A)!
36T 3(2a—+), 3(z—);
2t — 8 T
= — 3 = -
3 3
2z + 6 2%+ 4z +4
a b _— <
z2 —9 z2 + 2z
2zt _ =+ 2)z42t
1(@zA-3)(z — 3) z(zA2)
_ 2 _w+2
T z—3 Tz
2a — 2b 5z — 15
a 4 b z <
b—a 3z — z2
_ 2(a—b)! 53!
—1(a—7b); —z(z—3)
— 5
- -1 = —_—
=9 -r
5
B xT
a b a b a b
a - X = b - = 4 -+ - {LCD=3b
b 3 b 3 b+3 { }
_aXIfl _a><3 _ax3 bXx b
1B x 3 ) T bx3 3xb
_ _ax3 3a b2
bxb ~ 3 3
_3_a 3a—i—b2
= _

3b

d \/p? —16

T—q
V52 —16

©6—(-3)

VB —16

6+ 3

x+1

16 — z2

2z — 8

(4 + o) (4—a)!
—2(4—7)

x+4

d
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Tx — 14 3
X

w2 3
z (z —2)

7 X (z—2)1x 3

T X ),

8

® 3|le 3lo 3o
X
[N I e

w
X
—

3
X
&}
Y

e

2z T
T+5 {p=12

2z X 4 z X 3
3 X 4 4x 3

8z 3z
T2 12
1=
T

T

Z_l {LCD:4}
oz 1x 4
T4 1xa
oz 4
11
_z—4
T4

{LCD = 12}

z

3

z\ 4 r—1\3
(@) ()8

12 12

4z + 3(z — 1)
= 12

4z + 3z — 3
- 12

Trx — 3
- 12

t2 — 3¢ t4+1
X
6t + 6 4t — 12
t(t — 3) t+1
6(t+1)  4(t —3)
t Xt —3) x (tA4+T)!
6 X, (tAT) X 4 X (£—3),

2+ {LCD =7}

T
7
7

V)

X
X T
4
T
14

+a:
7

= =

N8

+
+

T

7

x €T x
S+t7-5 {Lp=12

z X 6 z X 3 z X 4
2X 6 4x 3 3 x 4
6x 3z 4z

2712 12

5z
12

x4+ 2 2—x
-
T+ 2\ 2 2—x
( 3 )57 6
2z +2) 2—=a
6 6
2(x+2)—(2—12)
6
20 +4 — 2+ x
6

3z 4 2
6

{LCD = 6}
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2z + 1 x—1
5 10

_ 2¢ + 1\ 2 x—1
*( 5 )E_ 10
2(2z + 1) rz—1

10 10
22z 4+ 1) — (z — 1)

10
dr+2 —xz+1
10

3z + 3

10

{LCD = 10}

1 2 > -
— 5 {LD=@+DE-2} b - —

-7 =) (HE) -EHE) - F)E)

10 a {LCD = (z — 1)(z + 1)}

N z—2 2(x + 1) N 5(x + 1) y 4(x — 1)
T e+ D@—-2)  (e+1)(z-2) T @-1(@+1)  (z—1)(z+1)
oz —242(z+1) 54 1) —4(z—1)
S @rDE-2) @ DETY
_m—2+2;v+2 _52+5—4a:+4
T GrnE-2) BCEDCEE
_ 3x . z+9
BCESCET) T -DE+D
c xiz xil {LCD = 22(z + 1)}
1 z+1 1 z2
:<z_2>(m+1>+<z+1>a:_2
_ x+1 12
T o22(z+ 1) z2(z + 1)
_:c+1+z2
T o22(z+ 1)
_:E2+ZE+1
T 22z +1)

PRACTICE TEST 4 A |

1 a? - 32 6(12b_36><a><a><lf1
b+c —245 4b2 A X b X By
9 2
) 3 .
3 =2 . the answer is B.
=3 the answer is €. 2b
2 2 2
— 3 — 2 _
3 A r—gq B D+ 7 c p r D q~ +p E pP—q
p p+aq q q+r 2
_ —1-(=3)° _ 3@+ (1) _ 22— (-1 _ 2(=3)°+2 _2-(9)
- 2 2+ (=3) -3 (—3) + (—1) (=1)2
19 _6—1 4+ 2X9+2 _2+3
- 2-3 -3 T —3-1 1
— =10 =5 — 5 _ 20 -3
= -1 ] B !
=5 x =-5 x N - 5 x -5 v
3

the answer is E.
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k 3 k k 4 2 —
B 2222 5 2 Azt2@-3)
5 k5 3 12(z — 3)
_ kXk 714'($+2)((a‘/—/3”)1
5x 3 312(z—3);
2
2 .
-2 . the answer is C. —rt . the answer is A.
15 3
6 A w2+5;c+6 a:2—2a: ;c2—3w+2 D w2—4
22 + 8z + 15 z2 — 5z 22 + 42 — 5 2 — 7z + 10
_ (z+2)(z+3)1 _la(z —2) _ Yz —T)(z — 2) _ (z+2)(z—2)!
1(z43)(z + 5) 1@(z — 5) 1(z—T)(z +5) (z—2)(z — 5)
:m+2 x :x—2 x ::l)—2 x :m+2 v
x+5 xr—5 x+5 x—5
the answer is D.
3 7 3ax5 2_2 5 25
7 24222 o x {LCD = 35} g L m hmt
5 7 5X 7 7X 5 m+ 5 3m — 6
_Ta 15a m(m — 2) 5(m + 5)
T35 35 T m+5 3(m — 2)
22 . 1 5 1
== the answer is B. :mx(m/l27>< X (m+7)
35 1(m—+75) X 3 X (m—2);
5 .
= ?m . the answer is A.
1 1
9 o 2_2xe 1 ngep=g)
a 1Xa
_a2 10
_(l a
210 .
-2 . the answer is E.
a
5 3 5 z—1 3 x4+ 2
10 — = — LCD = 2 -1
z + 2 z—1 (a:+2>(:c—1> (w—l)(w+2> { (CL‘+ )(.T )}
_ b@-1)  3=+2)
(x +2)(z—1) (z+2)(xz — 1)
_ 5z —1) = 3(z + 2)
(z+2)(z—1)
_5w—5—3m—6
(x+2)(z—1)
2z — 11 .
=T the answer is D.
(x+2)(xz—1)

PRACTICE TEST 4D NN

-2
1 a P b ==
m—+n m+n
_ 6 _6—2(3)
T Tit3 C —4+43
_ 6 6 —6
- i
=6 B
— 0
- -1
=0
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(3z)2 3a + 6b (z 4 2)?
2 b —_— < —_
623 3 z2 + 2z
B xalx3xaz! _13(a + 2b) Yz AZ)(z +2)
726 X 21X x X z21 o 31 o fM1
3 =a+2b x42
T 22 Tz
3 a a—+b b 2:1:2—8 ¢ m2—61+9
3b + 3a x+2 4z — 12
_ fa)! _ 202 -9 _ (@=3)E—3)
3(a+b); Tz 42 4(z—3)1
1
:l _ 2(zA2)(z — 2) :x73
3 B (zA4-2)1 4
=2(z—2)
4 a My2_mx2 b ".2_my n
n n nxXmn n n n 2
_ 2m _ m xXml
T on2 Tmx2
_m
T2

3 5 3x 2 5 6 6 X b X
5 a Z4 2= +—=  {LCD =2z} b - 2= —2XY  {LCD = by}
T 2z r X 2 2z Yy b yXxb bxy
6 5 __6b ay
T o 2 by by
1 _ 6b—ay
T2 - by
3z x 3z X 2 T 4 3
6 a — - - = - — LCD =14 b — —
7 14 7TX 2 14 { } 3m+z2
6z x 4 X x 3 X 3
== = = LCD = 3z?
14 14 3a:><m+:52><3 { }
5z 4z 9
T4 T 322 3a2
_4m+9
3z2
T 5% 2 x Yy 3 X x Yy
7 a 5+%= z LCD = 2 b 3-Y= ) LCD =z
+2 1><2+2 { } T 1 X ax T { }
10 T 3z
=_4+Z _2x_Y
2 2 x x
_10+w _3m—y
B 2 N T
T Yy 1x6 r X 3 y X 2
¢ 1+%4+Y_ LCD = 6
+2 3 1><6+2><3+3><2 { }
6 3z 2
_8, %
6 6 6
6 + 3z + 2y
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s a y2—5y>< 3 _yly—5) 3 9—3fc+x2—3x:9—3mx 6
y+2 2y — 10 y+2 2(y — 5) 4 6 4 z2 — 3z
_ y XY (y—>5) x 3 _3B3—=z)X6
(y+2) X 2 X (y—>5)1  da(z —3)
3y  —3—3'x 8°
S 20y+2) )
-9
TS
9 a2 2_2== p ¥, Tl
4 8 2 5
r X 2 2—z z+5\5 2z + 1)\ 2
= {LCD = 8} :( > )g+( - )5 {LCD = 10}
2z 2—x 5(x +5) 22z + 1)
T8 8 =T T T
2z —(2—wm) _ 5(x+5)+2(2x 4 1)
- s - 10
2 — 2+ x 5x + 25 + 4x + 2
- 8 - 10
3z — 2 9z + 27 9(x + 3)
T8 T 10 4 10
2 3 2 z +2 3 z—1
10 a z—l_x+2:(z—l)(m+2>_<z+2><m—1> {LCD:(m—l)(m+2)}
_ 2(x+2)—3(@x—1)
Tz +2)
_2z+4—3z+3
T o @—-1)(z+2)
_ 7T—x
T (z—1)(z+2)
1 2 1 & 2 -
b o a=()E(B)(E)  weo=se-n

7w272(z71)

z2(z — 1)
2% — 2z + 2
z2(x — 1)

PRACTICE TEST 4 C [N

+2
b 4z
=+
4

(=}
o+
[V

4

T 4 r+2)\ 5
(g <Z>+( 5 >g {LCD—ZO}
x 5(x +2)
20 + 20
4z + 5(xz + 2)

20
4x + 5x + 10

20
9z + 10
20

+ o+ + o+

U‘lg o ol e o ] &
[ LV N (o]
a5

I
w
ut]=
~—
Il
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T x4+ 2 T 9z 4 10 T .
10( = - =10 - b
4 0(5+ )+2 ( % >+2 {using b}
_ E « 9z + 10 + z
20 2
:1M(9;1; +10) L2
;20 2
9z +10 T
T2 2
_ 92 +10+=
o 2
1
10z + 10
T2
_ Wz +1)
4
=5(z+1)
=5x+5
2 a If Ivan scored = goals for the season, then g of his goals came from penalties.
Rico scored (z + 8) goals, so of his goals came from penalties.
T x+ 8
So, the total number of penalty goals scored = = + 3
T 5 T+ 8 2
=(Z)(2 z LCD =1
G)E)+(59)E)  weo=w
_ bz 4 2(x +8)
Y 10
- 5x + 2x + 16
- 10
7z +16
T10
b P If oz =12, Tz 416 _ 7(12) +16 i1 o= 922, Tz+16 _ 7(22) +16
10 10 10 10
84416 _ 154+16
T 10 T
100 _ 170
10 10
=10 =17
So, Ivan and Rico scored 10 penalty goals So, Ivan and Rico scored 17 penalty goals
between them. between them.
- 1 3
3 a ia-2-2X2 2 fqcep=aq) i1-2=1x%_2¢ qep=3)
a 1Xa 3 1x3 3
a? -9 3—a

3
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9 a a? -9 3—a .
b (a— —) - (1 — —) = = {using a}
a 3 a 3
a? -9 3
= X
a 3—a
_ (a+3)(a—3) 3
N a —1(a — 3)
_ (a+3) X (a—3)'x 3
o aX —1X (a-—3),
_ 3(a+3)
- —a
__3(a+3)
B a
¢ Using b, <a—8)+<1—2) = 3a+3
a 3 —a
i When a=1, ii. When a =3, iii When a =5,
3(a+3)  3(1+3) 3(a+3) _ 3(3+3) 3(a+3)  3(5+3)
—a B -1 —a o -3 —a o —5
_ 3x4 l3xe6 _3x8
] 1 T =5
12 6 24
T . ¥ T -5
=12 =6 __24
5
1 1 . 1 1
a i (w+y)+<—+—> ii (w+y)+<—+—>
x Yy z )
1 1 1 1
= 4) = | -+ = = 10) = [ = _
(3+4) (3+4) (5 + 10) (5+10)
:7+(i+3) :15+(3+i>
12 12 10 10
7. _15. 3
T 12 T 710
_lz 12 _515 ., 10
=7 X 71 =5 X 71
=12 =50
b It appears that (z +y) = (l + l) simplifies to = X y = zy.
z oy
c l+l:1xy Lx@ {LCD = zy} So, (m+y)+<l+l>:$+y;z+y
T Yy T Xy yXx T Yy 1 Ty
=¥,z ey oy
Ty  zy 1 (z+7)
o T+ vy =Y
Ty This is what we predicted in b.
41 . (4 1
d 1 T =41+ (ﬁ—i_%)
31 T30
=@1+20)+ (& + %)

11
which is in the form (a + b) + (— + 3> where @ =21 and b= 20
a

A 91 %20

1
20
=420

1
Tt

{using ¢}
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.1 1 2 . 1 1 2 1 1 2
5 i —+-=- i -+-=- i -+ -=-
3 3 3 5 5 5 9 9 9
1 1 2 1 1 1 3 2 1 1 5 4
-+ -=-+- -+ ===+ = -t ===+ =
2 4 4 4 4 6 12 12 8 10 40 40
3 s 9
T4 12 T 40
2 3 8 9 2 5 24 25 2 9 80 81
And = — - = — — — And = — — = — — — And - — — = — — —
3 4 12 12 5 12 60 60 9 40 360 360
1 1 _ 1
12 60 360
3 2 5 2 9 2
So, = > = So, — > = So, — > -
4 3 12 5 40 9
1 1 1 1 1 1 1 1 1 1 1 1
-+->-4-. o=t =>4+ - -4+ —=> -+ -
2 4 3 3 4 6 5 5 8 10 9 9
L. . . 1 1 . 1 1
For any positive integer = > 1, it appears that + is greater than — + —.
—1 x+1 x x
1 1 2 . 1 2 .
Now, — + — = —, so the difference between + and — is
x x x —1 x+1 x

1 " 1 _E_( 1 )(m(m+1))+( 1 )(w(w—l))_%((m—l)(w—i—l))
z—1 x+1 =z \z—1 z(x + 1) z+1 z(xz — 1) z\(z —1)(z+1)
{LCD = z(z — 1)(z + 1)}
:a:(x+1)+m(z—1)—2(z—1)(m+1)
z(z — 1)(z + 1)
_z2+m+x2—z—2(z2—l)
o z(xz — 1)(z + 1)
P hrtd —x— 27 42
z(x — 1)(z + 1)
2
z(z —1)(z + 1)

2 is clearly positive and since = > 1, =, * — 1, and x 4 1 are all positive as well.

2 . -
So, T is positive for all = > 1.

1
+
x—1 x+1

. 11 o
is greater than — + — for any positive integer x > 1.
x xr
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