& Exercise 5.2 ©

Q1. Add the following expressions.

)
Solution:

To add th'el expressions % and E, we need to find é common denominator.
The least common multiple of 2 and 5 is 10.

So we rewrite the fractions with a denominator of 10.
x . x%K5 Sx

N R
iR

I
X X
2’ s

7
So, the sum of the expressions is 1—:.

x-2 x+10
m ==, %

Solution:
. -2
To add the expressions J—‘-é— and

10
g 0 We need to find a common

denominator. The least common multiple of 2 and 9 is 18.
So we rewrite the fractions with a denominator of 18.
X=-2 (x-2)x9 9(x-2) 9x-18
2 2x9 18 18
x+10 (x+10)x2 2(x+10) 2x+20
9 =~ 9x2 18 18
Now, we add the fractions:
9x — 18 2 2x+20 _(9x-18) + (2x+20) _ 9x—18 +2x+20
18 18 18 18
Combine like terms in the numerator:
9x+2x-18+20 11x+2

18 18
11x+2.

So, the sum of the expressions is T
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4+x x-1 5x
(iii) g e gn By

Solution:

x—-1 | S5x
= and 2 we need to find a common

denominator. The least common multiple of 4, 7, and 2 is 28.

_ 4+x
To add the expressions 2’

So we rewrite the fractions with a denominator of 28.
4+x (4+x)>(7 74+x) 28+7x

g 4 4%x7 28 28
x-1 (x-1)x4 4(x-1) _4x-4
i ¥ W 28 T 28
S5x % 5xx 14 - 70x
= 2T 2x12 28
Now, we add the fractions:
28+7x 4x-4 70x (28+7x)+ (4x—4)+ (70x)
- 28 T WLt 2w = 28 '
Combine like terms in the numerator:
- 28'+7x+4x—4+70x= 7x+4x+70x+28-4 _ 8lx+24
28 28 : 28
So, the sum of the expressions is %1%.24.'
3x 10
(v) x+5" S5x+25
Solution:
. : 3x . 10 . .
To add the expressions —— and ,we need to find a common
: x+5 5x +25

denominator. First, we can factor the denominator of the second expression:
= 5x+25=5(x+5) .

So, the expressions are: s and 10
¥ P T x+5 5(x+5)

The least common multiple of x+ 5 and 5(x+ 5) is 5(x + 5). Now we
rewrite the first fraction with the common denominator:

3x 4 3xxX5 _ 15x

- x+5 (x+5)x5 5(x+5)
Now, we add the fractions:

- 15x 10 - 15x+10

= p—

5(x + 5) ¥ 5(x+5) 5(x+85)
We can factor the numerator: 15x + 10 = 5(3x + 2)

5(3x +2)

So, the expression becomes:
: 5(x+5)
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3x+2

Now, we can cancel out the common factorof 5. =

x+5
3x+2
So, the sum of the expressions is £ .
x+5
24x 3(1+x)
v) 6x—18" x-3
Solution:
24 3(1+.
To add the expressions - __xl 2 and i_ ;), we need to find a common

denominator. First, we can factor the denominator of the first expression:
= 6x—18=6(x—3)

: . 24x 3(1+x)
So, the expressions are: 6(x-3) and e
S A 24x 4x
Simplify the first fraction: T
31+x)

4x
Now, we have: —— and
x-3 x-3

The common denominator is x — 3. Now we add the fractions:
4x + 3(1+x) 4x+3(1+x)

= -
_ x=-3 x-3 x—3

:  4x+3+3

Expand the numerator: %

. ' 7x+3
Combine like terms in the numerator: ~—3
. 7x +

So, the sum of the expressions is :_ 33.
Q2. Subtract. '

23 -
(i) — from 7
Solution: . 4

23 - ¢ L .

To subtract = from 7, we write the expression as: 7 — . - -

We need to find a common denominator, which.is 5.

So, we rewrite 7 with a denominator of 5.
- : 7= 7x5 - EE

L 5 23
Now, we subtract the fractions: Es_ - 5_ . (:3 =
35—-23+=x

Distribute the negative sign in the numerator: s

12 +x

Combine like terms in the numerator:
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. X412
So, the result is s

- 6(x - 8) 5(x-17)
(iii) > from ——— 3
Solution: - ;
i - :
To subtract (x7 )‘from x = ), we write the expression as:

5(x-7)  6(x—8)

—
3 7
We need to find a common denominator, whith is the least common multiple
of 3 and 7, which is 21.
So we rewrite the fractions with a denominator of 21.
5x-7)  5(x-7)x7 35(x-7) 35x-—245
= Ty kT T .m - on
6(x-8) 6(x-8)x3 18(x—8) 18x-144
= T 7 Vs - a1 - a1
Now, we subtract the fractions:
35x—245 18x-144 (35x —245) — (18x — 144)
= — —
21 21 21
: ) o . — 245 - 18x + 144
Distribute the negative sign in the numerator: o 211 xl+
. wnlalt ) 35x - - 144 17x-101
Combine like terms in the numerator: - 18x21245 > = xn
17x - 101
So, the result is —JE——.
: 21
+1
(i) 2x2 -
Solution:
+1
= T—_(@2x*-2x+1)
1 1 '
First, we can rewrite b as - +-=1+ -1.
X X X X
So the expression becomes:
1
=1+-- (2x* - 2x+1)
Distribute the negative sign: _
1 1
=1+——2x2+2—1= 2x — 2x? Lo
To combine these terms we can find a common denommator which is x.
222 223 1 -2x3 +1
=> S — S— -—
X X X X
We can also write this as —2x 420+ 1.
X
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Q3.
(i)

Divide the first expression by the second.

x*—10x2+9, x2-2x-3

Solution: x*—10x%2+9 ~x2—-2x-3

=

(i)

x*-10x2+9  (x-1)(x+1)(x-3)(x+3)

x2-2x—-3 (x-3)(x+1)
The problem asks us to divide x* — 10x% + 9 by x? — 2x — 3.
First, we can factor both expressions.
x* — 10x% + 9 can be factored as a quadratic in x2.
Let y = x2. Then we have y? — 10y + 9. This factors as (y — 1)(y¥ — 9).
Substituting x? back in for y, we have (x% — 1)(x% — 9).
These are both differences of squares, so we can factor further:
x!—1=(x—1)(x+1) and x2 -9 = (x—3)(x + 3)
So,x*-10x*+9=(x—-1)(x+ 1)(x—3)(x+ 3).
Next, we factor x* — 2x — 3.
We look for two numbers that multiply to —3 and add to —2. These numbers
are —3 and 1. |
S0, x2—2x—-3=(x-3)(x+1).
Now, we divide the first expression by the second:
xt-10x2+9  (x-1)(x + 1)(x—3)(x + 3)

x2-2x-3 (x-3)(x+1)
We can cancel the common factors of (x+ 1) and (x — 3), assuming
x#—-1and x # 3. :
This leaves us with (x — 1)(x + 3).
Expanding this, we get x* + 3x —x — 3 = x% + 2x — 3.
Thus, the result of dividing x* — 10x2 + 9 by x2 — 2x — 3 is x% + 2x — 3.
The final answer is x% + 2x — 3.

x3-3x%y +3xy*—-y3, x—y

Solution:

==

(i)

3 -3x%y+3xy% -y} (x-y)3
x-y T o x—y

Expanding (x — y)?, we get:

(x=y)(x-y) =x? —XYy—=Xy+y:=x*~ 2xy + y?

={x-y)*

4x2-16 2x+4
- .

Solution:

=

-0 Ure -1 15

5x 15 5x 2x+ 4
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We can factor 4x% — 16 as 4(x% - 4) =4(x—-2)(x+ 2).
We can factor 2x + 4 as 2(x + 2).

So the expression becomes:

4(x-2)(x+2) 3 15

= 5x 2(x +2)
_, 2x-2)x3 _6(x-2) 6x-12 _6(x-2)
x x x x

@iv) xz+5x' .-r_z—zs

x—3 x—3
Solution:

::2+Sx_._x?—25__x2+5xx x—-3

x-3 x-3  x-3  x2-25

_ x(x+5) x-3 x

x—3  (x-5)(x+5) x-5

Q4. Simplify the followi
X X
M- zts—1
Solution: |
We can factor out x from each term;

"x(z 5“_ 5)

Now, we need to find a common denominator for the fractions. The least
common multiple of 2, 3, 4, 5 is 60.

(30+zo—15+12) (47 47x
=X =x|—=F=—

3

X
s

60 60

' 1 x 5 1 x
03 (a3 =2 5 lusd)
Solution:
1 1
First, distribute'the —and 3

=4 —(4)——( )--+ (11)——():2--%-5}11—£

6 3 6
Now, combine the constant terms and the x terms:
5 11 X. % 5 22 2x 17 %
. &-shorrEmemlnctT s 4t "3

To combine these terms, we can find a common denominator, which is 6.
_12+17-2x _29-2x
e 6 T 6
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2 X x+2

x+1  x=-1 x~-1
Solution:
2 x x+2
3

x+1 T x-1 - x-1 _
First, we can combine the last two terms since they have the same
denominator: .

] 2 rx-(x+2) 2  x-x-2 2 Tl 2
x+1, el x4l x-1  x+1 x-1 x+1 x-1
_2x-1)-2(x+1) 2x-2-2x-2 -4
T (x+D@E-1) @+1D(x-1)  x2-1
xt-2
(iv) - S
5 4 20
Solution:
x%-25  x¥ B3
= _———
5 4 " 20 .
First, we rewrite the division as multiplication:
_x2-25 x 20 _x*-25 5
R 4 3x "%, 3
_3x2-75-25 3x2-100
g 15 = 18
45a%b%c*  243xy?;3
(v) 4,3
27x%y3z 180a2bc3
45 2;3 .4 2
Solution: a‘b3¢ 243xy%z3
2‘7x4y3z 180a?bc3
First. we can write this as a single fraction:
= 45a%b3c* - 243xy2;3
27x*y3z - 180a2bc3
Now, let’s simplify the coefficients:
- 45-243 _45-(9-27) 9
27-180 27-(4-45) 4
Now, let’s simplify the variables:
2 ,3 4
= S-1, csih Fee, AL P 1 2,
s X ke o ke
Putting it all together, we have:
9 bc¢ , 9bicz
- T

- — . 2% =
4 xy 4x3y
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. m? 36p3qg? 15mpxS
(vi) — X = 2.3

8n 81mn 270n4x3y
Solution:

First, we rewrite the division as multiplication by the reciprocal:
m? 36p3g® 270n%x3y
8n  8lmn 15mpxS
Now, we can write this as a single fraction:
m? - 36p3q® - 270n%x3y
8n - 81mn - 15mpxS

Simplify the coefficients:

36:270 (4:-9)-(18-15) 4-18 4-(2-9)
8-81-15 8:(9-9)-15 8-9 8.9 1
However, let's do this in a slightly different way to avoid errors:

36:270 _36-(18-15) 36-18 (4-9)-(29) _4-2 _8
8.81.15 8.81.15 8.81 8.(9.9 8. 8 1
Now, let’s simplify the variables:

m? P _ 2 _ 2 M _
m_m_'ls P =P, 9 =q°, ‘l-‘i;“ll
Putting it all together, we have:

_play

%l %

1
=x_2’ y:y

(vil) 3x+
Solution:

First, we rewrite the division as multiplication by the reciprocal:
x+3 1
3x% -27 * x-3
We can factor 3x% — 27 as 3(x% — 9) = 3(x — 3)(x + 3).
So the expression becomes:
x+3 1 _ X 1
3(x—3)(x+3) x-3 x-3 * x-3
Now, we have a common denominator, so we can add the fractions:
x+1
X3

= 3x X

=3I X

5x+5 6—2x
Vi) 3ex-» tZa-29
5x+5 6 =2
Solution: 32x—-1)  2(1-2x)
Notice that 1 — 2x = —(2x — 1).

studyplusplus.com



So we can rewrite the second term as:
6-2x = 6-2x 6-2x 2x—6

2(1-2x) -2(2x-1)  2(x-1) 2(2x-1)

So the expression becomes:

_ S5x+5 2x—6

T 3(2x-1) i 2(2x - 1)

Now, we need to find a common denominator.

The common denominator is 6(2x — 1).

2(5x+5)  3(2x-6) 10x+10  6x-18

6(2x-1) 6(2x-1) 6(2x—-1) 6(2x-1)
_10x+10+6x—-18  16x-8
- 6(2x - 1) T 6(2x—1)

We can factor out an 8 from the numerator.

8(2x-1) 8 4

4
Thus, the simplified expression is —.

3
L 2a 5 4(3a +2)
(ix) 2a-3 6a+9 3(4a’-9)
Solution: -

We are asked to simplify the expression:
2a 5 4(3a + 2)
2a-3 6a+9 3(4a2-9)
2a 5 4(3a +2)
2a-3 3(2a+3) 3(2a-3)(2a+3)
Now, we need to find a common denominator, which is 3(2a — 3)(2a + 3).
2a-3(2a+3) 5-(2a-3) 4(3a +2)
3(2a-3)(2a+3) 3(2a-3)(2a+3) 3(2a-3)(2a+3)
So we have: '
__6a(2a +3)-5(2a-3)—-4(3a+2)
- 3(2a - 3)(2a + 3)
Now, let's simplify the numerator:
6a(2a + 3) — 5(2a—3) — 4(3a + 2)
= 12a* + 18a — (10a — 15) — (12a + 8)
=12a%? + 18a - 10a + 15— 12a -8
=12a* + (18 - 10 — 12)a + (15— 8)
=12a*-4a+7
So the expression becomes:
12a°-4a+7 12a®-4a+7 12a®-4a+7 12a%-4a+7

32a-3)Qa+3) 3@a®-9)  12a2-27  3(4a2-9)
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5 2
(x) 5+x—-18x2 2+ 5x+ 2x2
Solution:
Let’s factor the denominators first.
= 5+x—18x*=—(18x%?-x-5)=—(2x+1)(9x - 5)
=(5-9%)(2x+1) '
= 2+5x+2x =2x+1)(x+2)
Therefore, the expression can be rewritten as:
5 2
T -902x+1) (2x+ 1)(x+2)
The common denominator is (5 — 9x)(2x + 1)(x + 2).
5(x + 2) 2(5 -9x)
T 5-90)2x+D)(x+2) (5-9x)(2x+ 1)(x +2)
Combining the fractions, we have:
S5(x+2)-2(5-9x) B 5x+10-10 + 18x _ 23x

R B . .
-9x)2x+1)(x+2) (5-9x)2x+1)(x+2) (1+2x)(2+x)(5-9x)
i) m+3 m+1+ 3m-1  12m-4
( 24m  24m  6m?+18m m+3
Solution:
We are asked to simplify the expression:
m+3 m+1 Im-1 12m -4
= - . =
24m 24m  6m? + 18m m+3
First, let's simplify the first two terms since they have a common
denominator:
m+3 m+.1'_(m+3)—(m'+1)_m+3—m—1_ e 1 (1)
l 24m  24m 24m = 24m P 24m 12m

Now let's simplify the third term, starting with factoring:
= 6m?*+18m=6m(m+3) = 12m-4=43m-=1)

So the third term is:
3m-1 o 4B3m-1) 3m-1 m+3

= em(m+3)  m+3 6m(m +3) 4(3m -1)
We can cancel out the common terms (3m — 1) and (m + 3).
3m-1 m+3 i el | 1
= mtme 3) X Gm-1) 6m R R o (2)
Now we can add the srmphﬁed terms (1) and (2).
1 1 2 i 1
— y 5 = = =

1Z2m 24m 24m 249m 24m 8m
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1=p* _1-qf ( 4
(xii) 1% ¢ Xp+’pzx 1+1_p
Solution:

Let’s simplify the given expression:

1-p® 1-4? ( p )
=3 1+q_xj:+p2x 1+-—-—1_p

First, factor the terms where possible:
= 1-p’=A-p)A+p) = 1-¢=01-q9)A+9q)
= p+p*=p(1+p)

1 - 1-p+ 1

o o B SR p - L=pEp.

1-p 1-p 1-p 1-p 1-p
Substitute the factored terms into the expression:
=(1—p)(1+p)x(1—q)(1+q)x 1

Solution:

—

1+q p(1+p) 1-p
Now, cancel common terms:
_2~q
p
, * 3
(xiii) [1 - -—x] +(1+ x°)
14+ —
1-x
We are asked to simplify the expression:
x 5 ;
[1 - —""i_] +=[14+X") ool CL)
L bo— .
1-x
First, let's simplify the expression inside the brackets:
1+ _1-x x 1-x+x 1
1-x 1-x 1-x 41-x2 1-x

Now we have: 1 - J; =1-x(1-x)=1-x+x?

1—x
1—x+x?

1+ 23
Recall the sum of cubes factorization: 1+ x® = (1 + x)(1 — x + x?)
Therefore,

1-x+x? 1-x+ x2 1

So the expression (1) becomes: (1 —x+ x2) + (1 + x3) =

(1 + )1 -x+x) - A +x)1-x+x?%) T 1+x

& \/ o 0 /)
0 00 0’0 06 o0
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