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ERCISE 5.3_‘

1. Simplify:
) 24Im 501 =20m* .. x*=3x+2 2x” +8x
(1) x (11) , x
5[+10m 16mn x +3x—4 3x+6
a’ -4’ 24’ +10ab ) a+by —¢* a—(b-cY)
(iii) 5 3 s (iv) ( )2 2 ( 2 )2
a +2ba a +3ab-10b (a+c)y —b (a+c) —c
x'-8 x*+2x+4 , (az"'ab)h a+b)
(v) 2 + = (vi) T
x -4 x“+4x+4 (az—ab) a—>b
.. ¥ —x-6 X =3x? X —5x7 —14x
(i) 5 R
x —x-20 X +4x x —12x+35
3x* = 3xy 5xy+10y° 2x%—2y°
(viii) e ) = X 2}’ Y = + 5 J}
x*+10xy—20y 6x"+6xy+6y 4x"—4y
) 2x° —98 x*=3x-10 X' +5x—14
(ix) : X + =
x =125 3x-21 X +5x+25
x’—2x X+x—6 Hx — 30
(x) 5 X —
2x+6 x —5x x —2x

EXERCISE 5.3 - Simplifying Rational Expressions (Multiplication & Division)
Question 1(i)

512 — 20m?
16mn

24Im
X
50+ 10m

Solution:

Step 1: Factor all expressions:
50+ 10m = 5(1 + 2m)51% — 20m? = 5(12 — 4m?) = 5(1 — 2m) (I + 2m)
Step 2: Rewrite:

24Im
5(1+2m)

5 —2m)(l+2m)
16mn

Step 3: Cancel common factors:
o Cancel 5: 24lm and 5(1 — 2m)(l 4+ 2m) / 5(I + 2m) x 16mn
o Cancel (I + 2m)

e Cancel m

241 " (I—2m)  24I(l—2m)

1 16n 16n
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Step 4: Simplify coefficient:

24 3
16 2

Answer: W, where | £ —2m,m #0,n #0

Question 1(ii)

22 —3x+2 o 222 + 8z
2 +3x—4 3z 46

Solution:

Step 1: Factor all expressions:

2?2 =3r+2=(z—1)(z—2)22+3z—4= (v +4)(x —1)22% + 8z = 2z(x + 4)3z + 6 = 3(z + 2)

Step 2: Rewrite:

Step 3: Cancel common factors:
o Cancel (x —1)
o Cancel (x +4)

(x—2) 2 2x(x—2)

1 “3@+2)  3(z+2)

Answer: 2?‘;12(;‘:22)), where x # —4,1,—2

Question 1(iii)

a? — 4b? o 2a2 + 10ab
a? +2ba  a? + 3ab — 1002

Solution:

Step 1: Factor all expressions:

a? —4b% = (a — 2b)(a + 2b)a® + 2ba = a(a + 2b)2a* + 10ab = 2a(a + 5b)a? + 3ab — 10b*> = (a + 5b)(a — 2b)
Step 2: Rewrite:

(a —2b)(a + 2b) " 2a(a + 5b)
a(a + 2b) (a+ 5b)(a —2b)

Step 3: Cancel common factors:
o Cancel (a — 2b)
o Cancel (a + 2b)
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o Cancel (a + 5b)

e Cancel a

Answer: 2, where a # 0,a # —2b,a # —5b,a # 2b
Question 1(iv)

(a+b)?—c? y a?— (b—c)?
(a+¢)?—=0b%  (a+c)2—¢?

Solution:

Step 1: Factor using difference of squares:

(a+b)2—c*=(a+b—c)a+b+c)la+c)>—b*=(a+c—Db)(atc+b) =(a—b+c)la+b+c)a®>—(b—c)*=(a—(b—
Step 2: Rewrite:

(a+b—c)la+b+c) " (a=b+c)a+b—rc)
(a=—b+c)a+b+c) ala + 2¢)

Step 3: Cancel common factors:
o Cancel (a +b+c)
o Cancel (a —b+c¢)
o Cancel (a+b—c)

1
a(a + 2¢)

Answer: m,Wherea;é(),asé—ZC,aerJrc#O,a—bJrc;éO,aer—c#O

Question 1(v)

23 —8 . 22+ 2 +4
2 —4  x24+4x+4

Solution:

Step 1: Change division to multiplication by reciprocal:

3-8 al+4x+4
X
2 -4 2242x+4

Step 2: Factor all expressions:

P —-8=2 -2 =(12-2)2?+2r+4)22 —4=(x—2)(x+2)2* +4r +4 = (v +2)?

Step 3: Rewrite:
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(x —2)(z% + 22 +4) (z+2)2
(x —2)(z+2) x?+2x+4

Step 4: Cancel common factors:
o Cancel (x —2)
o Cancel (22 + 2z + 4)

o Cancel one (r + 2) from numerator and denominator

T+ 2

Answer: x + 2, where  # £2
Question 1(vi)

Solution:

Step 1: Change division to multiplication by reciprocal:

Step 2: Factor:

Step 3: Rewrite:

Step 4: Cancel common factors:
o Cancel a?
o Cancel (a+ b)?
o Cancel (a —b)?

Answer: 1, where a # 0,a # +b

Question 1(vii)

2 —x—6 _x3—3x2xx3—5x2—14x
22 —x—20 2% +4z 22 —12x 435

Solution:

Step 1: Change division to multiplication by reciprocal:
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2?2 —x—6 2 + Az 3 —ba? — ldx
X X
22 —x—20 a3 — 322 x2 — 122+ 35

Step 2: Factor all expressions:

?—z2—6=(z—-3)(x+2)22 —2—20= (x —5)(z +4)2? + 4z = x(x + 4)23 — 32? = 22 (2 — 3)2% — 522 — 14z = z(2® — 5z
Step 3: Rewrite:

(x —3)(x+2) o x(z+4) o x(z—T7)(x +2)
(x—=5)(x+4) 22(x—3) (x—5)(z—=T)

Step 4: Cancel common factors:
o Cancel (z —3)
o Cancel (x +4)
e Cancel one x from numerator and denominator
o Cancel (z +2)
o Cancel (x —7)

O SO S |
(x—5) " 2 (r—5) w(x—5)2
Answer: ﬁ, where x # 0,5,—4,3,7
Question 1(viii)
3x2 — 3wy Sry+ 10y*  22% —2y?

1022 + 102y — 2052 622 + 62y + 652 425 — 4y
Solution:

Step 1: Change division to multiplication by reciprocal:

3x2 — 3wy " 5xy + 10y? " 423 — 493
1022 + 102y — 202~ 622 + 6ay + 632 222 — 22

Step 2: Factor all expressions:

322 — 3xy = 3x(x — y)1022 + 102y — 20y = 10(2? + 2y — 2y?) = 10(x + 2y)(z — y)5xy + 10y? = 5y(z + 2y)622 + 62y + 6Y°
Step 3: Rewrite:

Brw—y)  Syle+2y)  A@—y)@ +ay+y?)
10(z +2y)(z —y)  6(z* +zy+y?) 2(z —y)(z +y)

Step 4: Cancel common factors:

o Cancel (z —y)
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o Cancel (z + 2y)
o Cancel (22 + zy + y?)

 Cancel another (z —y)

3x by 4

10 6  2x+4y)
Step 5: Simplify:

3z -5y -4 60zy Ty

10-6-2x+y) 120x+y) 2(z+y)

Answer: 2(:7%, where © # —y,x # y,x # —2y

Question 1(ix)

2x2—98xx2—3x—10 2% +5r— 14
x3 —125 3r—21 " 2?245x+25

Solution:

Step 1: Change division to multiplication by reciprocal:

222 — 98 y z? —3x—10 > 2 + 5z + 25
3 — 125 3z —21 22 45z — 14

Step 2: Factor all expressions:

202 —98 =2(22 —49) =2(z — T)(x + T)a® — 125 = 23 — 53 = (x — 5)(2? + 52 + 25)2®> =32 — 10 = (x — 5)(z + 2)3z — 21 =
Step 3: Rewrite:

2 —T)(x+7) X(;c—5)(x+2)x 2% + 51+ 25
(x—5)(x? 4 bz + 25) 3z —T) (x+7)(z—2)

Step 4: Cancel common factors:
o Cancel (z —7)
o Cancel (x 4+ 7)
o Cancel (x —5)
o Cancel (22 + 5z + 25)

T3 w2 32

2 (2+2) 1 2z +2)
1

Answer: ggtg;, where x #5,7,—7,2

Question 1(x)

2?2 —2x 2242x—6 62—30
X X
2z + 6 z2 — bx 2 — 2
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Solution:

Step 1: Factor all expressions:

2?2 —2r=x2(x—2)22+6=2(x+3)22 +2—6= (v +3)(z —2)2% — 5z = x(x — 5)6z — 30 = 6(x — 5)

Step 2: Rewrite:

Step 3: Cancel common factors:
e Cancel z from first numerator and second denominator
o Cancel (x — 2) from first numerator and second numerator and third denominator
o Cancel (x +3)
e Cancel (z —5)

6_3

2
Answer: %, where © # 0,—3,5,2
Summary Table

Simplified Form Restrictions

(i) ngm) l# —2m,m=#0,n%0
(ii) s x4 —4,1,-2
(iii) 2 a # 0,4+2b, —5b
(IV) a(a}kQC) a 7& 0,—2c¢
(v) x+2 x #+ 42
(vi) 1 a#0,£b
(vii) I(TL,,P r#0,5—4,3,7
(viii) ) T F =Yy, —2y
(ix) e x+5,7,-7,2
(x) 3 z+0,—-3,5,2

Key Techniques Used:

1. Factor Everything: Factor numerators and denominators completely
d

C

. Change Division to Multiplication: ¢ = < =

a
b e

2
3. Cancel Common Factors: Cancel identical factors from numerator and denominator
4. Simplify Coefficients: Reduce numerical fractions

5

. State Restrictions: Exclude values that make any denominator zero
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