CBSE CLASS X Mathematics
Rational Expression 
Two mark questions with answers
Q1. Reduce (y4 - 27y)/(y2 - 18y + 45) into its lowest terms. 

Ans1. 
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Q2. Reduce (x3 + y3)/(x4 + x2y2 + y4) into its lowest terms. 

Ans2. x3 + y3 = (x + y)(x2 - xy + y2)
and 
(x4 + x2y2 + y4) = (x2)2 + 2x2y2 + (y2)2 - x2y2 [Adding x2y2 and subtracting x2y2]
= (x2 + y2)2 - (xy)2
= (x2 + y2 - xy)(x2 + y2 + xy)
= (x2 - xy + y2)(x2 + xy + y2)
 Given expression = (x + y)(x2 - xy + y2)/(x2 - xy + y2)(x2 + xy  + y2)
= (x + y)/(x2 + xy + y2). 

Q3. Express 1/(x2 - a2) + 1/(x + a) + 1/(x - a) as a rational expression. 

Ans3. 1/(x2 - a2) + 1/(x + a) + 1/(x - a)
= 1/[(x - a)(x + a)] + 1/(x + a) + 1/(x - a)
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= (1 + 2x)/(x2 - a2). 

Q4. Express (x + 1)/(x2 - 1) - 2/x as a rational expression. 

Ans4. (x + 1)/(x2 - 1) - 2/x = (x + 1)/(x - 1)(x + 1) - 2/x
= 1/(x - 1) - 2/x
= [x - 2(x - 1)]/x(x - 1)
= (x - 2x + 2)/x(x - 1)
= (-x + 2)/(x2 - x) 

Four mark questions with answers
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. 

Ans1. 
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= (y + 2 + y + 3 - 2y - 5)/[(y + 2)(y + 3)]
= (2y + 5 - 2y - 5)/[(y +2)(y + 3)]
= 0/[(y +2)(y + 3)]
= 0 

Q2. Simplify 
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Ans2. 
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= (a + b - c  + b - a + c + c + a - b)/(a + b + c)
= (a + b + c)/(a + b + c)
= 1 

Q3. Simplify [(x + 1)/(x - 1) + (x - 1)/(x + 1)] - 3x2/(x - 1) 

Ans3. {(x + 1)/(x - 1) + (x - 1)/(x + 1)} - 3x2/(x - 1)
= {(x + 1)2 + (x - 1)2}/(x - 1)(x + 1) - 3x2/(x - 1)
= (x2 + 2x + 1 + x2 - 2x + 1)/(x - 1)(x + 1) - 3x2/(x - 1)
= (2x2 + 2)/(x -1)(x + 1) - 3x2/(x - 1)
= {2x2 + 2 - 3x2(x + 1)}/(x - 1)(x + 1)
= (2x2 + 2 - 3x3 - 3x2)/(x2 - 1)
= -3x3 - x2 + 2/x2 - 1 

Q4. Simplify [(1/a - 1/b) {(a + b)2 - ab}] + [(1/a + 1/b) {(a - b)2 + ab}] 

Ans4. [(1/a - 1/b) {(a + b)2 - ab}] + [(1/a + 1/b) {(a - b)2 + ab}]
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= [{(b - a)/ab}(a2 + ab + b2)] + [{(b + a)/ab}(a2 - ab + b2)]
= [(b3 - a3)/ab] + [(b3 + a3)/ab]
= [(b3 - a3) + (b3 + a3)]/ab
= 2b3/ab
= 2b2/a 

Six mark questions with answers
Q1. Express [(y + 1)/(2y + 1) + (y2 + 1)/(y - 1)] - [(y + 1)/(y - 2) + (y - 1)/(y + 2)] as a rational expression. 

Ans1. 
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Ans2.
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= (1/x) + (1/x) + (1/x)
= 3.(1/x)
= (3/x)
