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Class 10th Math - Exercise 5.1

]
s

1. Reduce the following rational expressions to lowest forms:
. 3a” —6ab . abx + bx’ ac
1 —_— 11 —_— 111 e
@ 2a’b—4ab” ) acx +cx” (i) a’x’ —ax
. 15a°bh’c 4x° -9)° . 20(x* =y’
iv) —2 v =X ) 0 —y)
100(a” —a“b) 4x° +6xy Sx™+35xy+5y
. 2a’ - 3a F - : X’ + 63
(vi) x( a2 a\i) (vii) qx S5x (ix) _:n + 6x
a(4a"x—9x7) x"—4x-5 x“+4x+4
*) x4 xp=2y° 2x* +17x+21
x'=y 3x” +26x+35

EXERCISE 5.1 - Reducing Rational Expressions to Lowest Forms

Question 1(i)

Solution:

Step 1: Factor numerator:

Step 2: Factor denominator:

Step 3: Cancel common factor (a — 2b):

Step 4: Cancel common factor a:

Answer:

2 where a # 0,b # 0,a # 2b
Question 1(ii)

Solution:

3a? — 6ab
2a2b — 4ab?

3a® — 6ab = 3a(a — 2b)

2a2b — 4ab?® = 2ab(a — 2b)

3a(a — 2b) 3a

2ab(a — 2b)  2ab

30 _3
2ab  2b

abx + bz?
acx + cx?
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Step 1: Factor numerator:

abx + bx? = bx(a + x)

Step 2: Factor denominator:

acx + cx? = cx(a + )

Step 3: Cancel common factor (a + z):

br(a+z) bz
cr(a+x) cx
Step 4: Cancel common factor z:
br b
cr ¢
Answer: %, where ¢ # 0,z # 0,0 # —x
Question 1(iii)
ac
a?x? — ax

Solution:

Step 1: Factor denominator:

a’x? — axr = ax(ax — 1)

Step 2: Cancel common factor a:

ac C

ar(axr —1) xz(ax—1)

Answer: m, where a # 0,2 # 0,az # 1

Question 1(iv)

15a%b%c
100(a? — a?b)

Solution:

Step 1: Factor numerator:

15a2b2c = 15a2b2%¢

Step 2: Factor denominator:

100(a? — a?b) = 100a*(1 — b)
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Step 3: Cancel common factor a?:

15a2b%c - 15b%¢
100a2(1—b)  100(1 —b)

Step 4: Simplify coefficients:

15b%¢ _ 3b2%¢
100(1 —b)  20(1 —b)

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

Question 1(v)

4x2% — 992
422 + 6zy

Solution:

Step 1: Factor numerator using difference of squares:

422 — 9y? = (22)% — (3y)? = (22 — 3y)(2x + 3y)
Step 2: Factor denominator:
422 + 62y = 22(27 + 3y)
Step 3: Cancel common factor (2z + 3y):

(2z —3y)(2x + 3y) 2z —3y

2z(2x + 3y) 2z
Answer: 212;31’, where x # 0,2x #+ —3y
Question 1(vi)
20(z% — y3)

522 4 bxy + 5y?
Solution:
Step 1: Factor numerator using difference of cubes:
2® =y = (z —y)(@® + 2y +y°)20(z° — y°) = 20(z — y) (2 + 2y +1°)

Step 2: Factor denominator:
522 + bay + 5y? = 5(x? + zy + y?)
Step 3: Cancel common factor (22 4+ zy + y?):

20(x —y) (2?2 + 2y +9%)  20(x —y)

5(x? 4+ zy + y?) 5
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Step 4: Simplify:

20 4z

Answer: 4(x —y), where 22 + zy + 3% # 0

Question 1(vii)

x(2a® — 3ax)
a(4a’z — 9z3)

Solution:

Step 1: Factor numerator:

r(2a% — 3ax) = v - a(2a — 3z) = azx(2a — 3x)
Step 2: Factor denominator:
a(4a’z — 923) = a - (4a® — 92?) = az(4a® — 92?%)
Step 3: Factor 4a? — 922 using difference of squares:
4a® — 92% = (2a)? — (3z)? = (2a — 3z)(2a + 3z)
Step 4: Cancel common factor az(2a — 3x):

az(2a — 3x) 1
az(2a — 37)(2a + 3z)  2a+ 3z

Answer: 54— where a # 0,z # 0,2a # 3x,2a # —3x

2a+3z?
Question 1(viii)

z? —bx
2 —4x—5

Solution:
Step 1: Factor numerator:
2?2 — 5z = z(x —5)
Step 2: Factor denominator:
2> —4dx—5=(z—5)(z+1)
Step 3: Cancel common factor (x — 5):

xz(x —5) x

(x=5)(xr+1) =x+1
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.z
Answer: 3, where x # 5,1 # —1

Question 1(ix)

32?2 + 6z
2244z +4

Solution:

Step 1: Factor numerator:

322 + 62 = 3x(z + 2)

Step 2: Factor denominator:

P?4dr+4=(2+2)?%=(x+2)(x+2)
Step 3: Cancel common factor (z + 2):

3x(z+2) 3z

(x+2)(x+2) x+2

. . 3z —
Answer: =25, where z # —2

Summary Table

Original Expression Simplified Form Restrictions
9 a?—6a
(i) T 5 e
(i) et : Aot
(iii) 7 @D a#0,z#0,ax #1
. 15a2b2 3b2¢
(IV) 10[2)(3272a62b) 20(1:.17) a 7& 0, b 7& 1
(v) f;;zigi’y 22;33’ z # 0,2z #+ —3y
. 23 g3
(vi) &Tgﬁ;@,z Az —y) ? +ay+y*#0
(vii) ‘“(faazzfgafs) T o # 0,2 #0,2a # +3z
(viii) 7By e x#5,2# 1
3 322 +6x 3z
(ix) x2+4:;c+4 42 T F =2

Key Factorization Formulas Used:

1. Difference of Squares: a? — b?> = (a — b)(a + b)

2. Difference of Cubes: a® — b% = (a — b)(a? + ab + b?)

3. Quadratic Factoring: 22 + (a + b)x + ab = (z + a)(x + b)

4. Perfect Square: 12 + 2az + a® = (v + a)?
EXERCISE 5.1 (Continued) - Reducing Rational Expressions to Lowest Forms
Question 1(x)

2% + zy — 2y°
23—
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Solution:
Step 1: Factor numerator:
22 + zy — 2y°

Find two numbers that multiply to —2y? and add to y:

a? +xy — 2% = (z + 2y)(z — y)
Check: (z + 2y)(z —y) = 2% — 2y + 22y — 2y* = 22 + 2y — 29°
Step 2: Factor denominator using difference of cubes:

2’ =y’ = (2 —y)(@® + 2y +y°)

Step 3: Cancel common factor (z — y):

(z+2y)(xz—vy) B T+ 2y
(x—y) (2?2 +zy+y?) 22+axy+ y?

42y

22t ayty?) where x 7& Yy

Answer:

Question 1(xi)

222 + 17x + 21
322 +26x + 35

Solution:

Step 1: Factor numerator:

222 + 17x 4+ 21

Find two numbers whose product is 2 x 21 = 42 and sum is 17:
e Numbers: 3 and 14
e 3x14=42,34+14=17

Rewrite:

222 4+ 17x + 21 = 222 + 3z + 14z + 21

Group and factor:

=z +3)+ 72z +3)= 2z +3)(x+7)

Check: (22 + 3)(z + 7) = 22% + 142 + 3z + 21 = 22 4+ 172 + 21

Step 2: Factor denominator:

322 + 262 + 35

Find two numbers whose product is 3 x 35 = 105 and sum is 26:
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e Numbers: 5 and 21
e 5x21=105,5+21=26
Rewrite:
322 + 26x + 35 = 322 + 5x + 21z + 35

Group and factor:

=23z +5)+7Bx+5)=Bx+5)(x+7)

Check: (3x +5)(z + 7) = 322 + 21z + 5z + 35 = 322 + 262 + 35
Step 3: Cancel common factor (x + 7):

2z +3)(x+7) 2243
(Bz+5)(x+7) 3z+5

Answer: ggii, where x # 7,z # —g

Updated Summary Table

Original Expression Simplified Form Restrictions
. 3a2—6ab 3
(1) g%(ilj:bi;bz ? a ﬁ’é 0, b 7é 0, a 75 2b
(i) acs yeo? Y c#0,x+0,a+—x
(iii) 27z ae-T) a#0,x#0,ax #1
(iv) 105?322%1;) 2(?(blfb) a#0,b#1
4z2-9y2 2z—3
(v) 4£2+6§y ) e = x#+ 0,2z #+ —3y
. 20(a3 =
(vi) W%)Tz;y? Az —y) ? +ay+y*#0
. 2a2-3
(vii) W S a#+0,x+#0,2a #+ +3x
(viii) x5_2126f5 % r#dr#-—1
() == o v 2
(X) iQIth2y2 z+ﬁv+2y T %
i +17x+ T+
(xi) 5074260435 3045 x# —T,xF—3

Key Factorization Formulas Used:
. Difference of Squares: a? —b? = (a — b)(a + b)
. Difference of Cubes: a® —b® = (a —b)(a® + ab + b?)

1
2
3. Quadratic Factoring (AC Method): az? + bx + ¢ where product = ac, sum = b
4. Perfect Square: 22 + 2az + a® = (v + a)?

5

. Factoring by Grouping: Used for quadratics with leading coefficient #£ 1
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