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TERM  -  1 

Polynomials 

Exercise 2.1 

1 Which of the following expressions are polynomials in one variable and which are 

not? State reasons for your answer 

 i       4x
2
− 3x +7 

 ii   y
2
+√2 

 iii    3√t +t√2 

 

 iv   y +  

 
           v     x10+y3+t50 

Sol.         i   Given expression is a polynomial in one variable, as it degree is whole 

                ii Given expression is a polynomial in one variable, as it degree is whole 

                iiiGiven expression is not a polynomial , as it degree is not  whole 

                ivGiven expression is not a polynomial , as it degree is not  whole 

                v   Given expression is a polynomial in three variable, as it degree is whole 

2. Write the coefficients of x2 in each of the following: 

(i) 2 + x2+x 

(ii) 2 − x2+x3  

(iii) x2  +  x 

(iv) √2x − 1 
Sol....  iGiven polynomial is 2 + x

2
+x. 

              Hence, the coefficient of x2in given polynomial is equal to 1. 

    iiiiiiiiGiven polynomial is 2 − x2 + x3. 

Hence, the coefficient of  x2  in given polynomial is equal to −1. 

iiiiiiiiiiiiGiven polynomial is x2  +  x 

Hence, the coefficient of x2in given polynomial is equal to  

    ivivivivGiven polynomial is √2x − 1. 

In the given polynomial, there is no x2term. 

Hence, the coefficient of x2in given polynomial is equal to 0. 

3 Give one example each of a binomial of degree 35 and of a monomial ofdegree 

100. 
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 Sol. A binomial of degree 35 can be x
35

 + 7 

A monomial of degree 100 can be 2x100 

4 . Write the degree of each of the following polynomials 

           i         5x
3
+ 4x

2
+7x 

           ii            4 − y
2 

            iii         5t −√7 

           iv        3 

Solution:  i)        Given polynomial is 5x
3
+ 4x

2
+7x 

  Hence, the degree of given polynomial is equal to 3. 

   ii )Given polynomial is  4 − y
2 

Hence, the degree of given polynomial is equal to 2. 

iii) Given polynomial is 5t −√7 

       Hence, the degree of given polynomial is 1. 

iv)  Given polynomial is 3. 

Hence, the degree of given polynomial is0 

  5.      Classify the following as linear, quadratic and cubic polynomials 

          i              x
2
 + x  

          ii              x − x
3
 

          iii              y + y
2
 + 4 

          iv                1 + x 

           v               3t    

           vi                r2 

           vii                7x
3
 

Solution: 

i)  Given polynomial is x
2
+x 
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It is a quadratic polynomial as its degree is 2.                              

ii) Given polynomial is x − x
3
. 

It is a cubic polynomial as its degree is 3.  
iii) y + y2 + 4 

It is a quadratic polynomial as its degree is 2. 

iv) Given polynomial 1 + x 

It is a linear  polynomial as its degree is 1 

v) Given polynomial 3t 

It is a linear  polynomial as its degree is 1 

vi) Given polynomial is r
2
 

It is a quadratic polynomial as its degree is 2.    

vii) Given polynomial is x
3
 

It is a cubic polynomial as its degree is 3.    

EXERCISE 2.2 
1.  Find the value of the polynomial 5x − 4x

2
 + 3 at 

  i           x =0 

  ii          x =−1 

               iii        x =2 

 

Sol.  

i) Given polynomial is 5x − 4x
2
+3 

Value of polynomial at x = 0 is   5(0) − 4(0)
2
+ 3    = 0 − 0 +3= 3 

(ii) Given polynomial is 5x − 4x
2
+3 

Value of given polynomial at x = −1 is 5(−1) − 4(−1)2+ 3 

                                                                   = −5 − 4 + 3= −6 

               iii)          Given polynomial is 5x − 4x
2
+3  

           Value of given polynomial at x = 2 is 5(2) − 4(2)
2
+ 3 

                                                                    = 10 − 16 + 3= −3 

 2      Find P(0), P(1) and P(2) for each of the following polynomials. 

(i) P(y) = y
2
− y +1 

(ii) P(t) = 2 + t + 2t
2
−t

3
 

(iii) P(x) =x
3
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(iv) P(x) = (x − 1)(x +1) 

Sol.  

i      Given polynomial is P(y) = y
2
 − y + 1 

P(0) = (0)
2
− 0 + 1= 1 

P(1) = (1)
2
− 1 + 1= 1 

P(2) = (2)
2
− 2 + 1= 4 − 2 + 1= 3 

ii   Given polynomial is P(t) = 2 + t + 2t2 − t3 

 P(0) = 2 + 0 + 2. (0)2−(0)3 = 2 

P(1) = 2 + 1 + 2(1)2−(1)3= 4 

 P(2) = 2 + 2 + 2. (2)2−(2)3= 4 

    iiiGiven polynomial is P(x) =x3 

P(0) = (0)
3
=0 

      P(1) = (1)
3
=1 

       P(2) = (2)
3
=8 

 iv      Given polynomial is p(x) = (x − 1)(x + 1) 

 P(0) = (0 − 1)(0 +1)  = (−1)(1)    = −1 

                                             P(1) = (1 − 1)(1 + 1)   = (0)(2) = 0 

                                        P(2) = (2 − 1)(2 + 1)=(1)(3)= 3 

3.    Verify whether the following are zeroes of the polynomial, indicated against them. 

  Sol     i           P(x) = 3x +1 

                                 X= -1/3 

                                  P(-1/3)=3(-1/3)+1    =-1+1   = 0 

                   Hence 
−1/3 

is a zero of polynomial P(x) = 3x + 1. 

ii         Given polynomial is P(x) = 5x − π  

X=4/5 

P (4/5) =5(4/5) − π 

                =4 – π 

 Hence x =4/5is not a zero of polynomial 5x − π 
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   iii           Given polynomial is P(x) = x
2
 − 1 

                                                          At x = 1 

                                                                 P(1)= (1)
2
− 1 = 0 

                                                          And x = −1 

                                                                  P(−1) = (−1)
2
− 1 = 1 − 1   = 0 

Hence x = 1, −1 are zeroes of polynomial x
2
 − 1. 

 

iv .         Given polynomial is P(x) = (x + 1)(x − 2) 

 At x = −1, 

P(−1) = (−1 + 1)(−1 − 2) 

                   = (0)(−3)  = 0 

And x = 2, 

P(2) = (2 + 1)(2 − 2) 
= (0)(3)  = 0 

Hence x = −1, 2 are zeroes of polynomial (x + 1)(x − 2) 

             v.          Given polynomial is P(x) =x
2
 

                                     AT X= 0  

                                     P(0) = (0)
2
   = 0 

Hence x = 0 is zero of polynomial x
2
 

vi)  Given polynomial is P(x) = lx +m 

At x=-  

                       P(- )= l(- )+m                                                         

               = -m+m =0    

Hence x=- is zero of polynomial �x +m    { vii and  viii same as previous parts} 

4. Find the zero of the polynomials in each of the following cases. 

Solution: 

i. Given polynomial is P(x) = x + 5 

Now, P(x) = 0 
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 ⇒ x + 5 = 0 
⇒   x = −5 

Hence x = −5 is zero of polynomial P(x) = x + 5 

     ii.        Given polynomial is P(x) = x −5 

Now, P(x) = 0 

⇒  x − 5 = 0 
                              ⇒  x = 5  

                     Hence x = 5 is zero of polynomial P(x) = x − 5. 

    iii.        Given polynomial is P(x) = 2x + 5 

                                            Now, P(x) = 0 

                                                       ⇒     2x + 5 = 0 

                                           ⇒       X=  −5/2 

Hence x =   −5/2    is zero of polynomial P(n) = 2x + 5. 

 

iv.           Given polynomial is P(x) = 3x – 2 

Now, P(x) =0 

⇒ 3x − 2 =0 

⇒    X=2/3 

  Hence x =2/3 is zero of polynomial P(x) = 3x – 2 

 

     vi) Given polynomial is P(x) = ax 

                                  Now, P(x) = 0 

                                   ⇒  ax = 0 

⇒ a = 0 or x = 0 

But given that a ≠ 0 

Hence x = 0 is zero of polynomial P(x) = ax.       [ V and vii  same as 
previous  parts ] 

Exercise: 2.3 

1. Find the remainder when x
3
 + 3x

2
 + 3x + 1 is divided by 

2. Solution: 
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i) Given polynomial is P(x) = x
3
 + 3x

2
 + 3x + 1 

When P(x) is divided by x + 1, then the remainder is P(−1) 

Hence, remainder = P(−1) = (−1)
3
+ 3. (−1)

2
+ 3(−1) + 1 

= −1 + 3 − 3 + 1= 0 

Remainder when polynomial x
3
 + 3x

2
 + 3x + 1 is divided by x + 1 is equal to 0 

ii) Given polynomial is P(x) = x
3
 + 3x

2
 + 3x + 1 

When P(x) is divided by x – 1/2, then the remainder is P(1/2) 

Hence, remainder = P(1/2) = (1/2)
3
+ 3. (1/2)

2
+ 3(1/2) + 1 

                                                      = 1 /8+ 3/4 +3 /2+ 1 

                                                        = 1/8+6/8+12/8+8/8 

                                                   =         27/8 

(iii) Given polynomial is P(x) = x
3
+ 3x

2
+ 3x +1 

When P(x) is divided by x, then the remainder is P(0) 

Hence, remainder = P(0) = (0)3+ 3. (0)2+ 3(0) + 1= 1 

The remainder when polynomial x3 + 3x2 + 3x + 1 is divided by x is equal 

to 1. 

iv.Given polynomial is P(x) = x
3
+ 3x

2
+ 3x +1 

When P(x) is divided by x + π, then the remainder is P(−π) 

Hence, remainder = P(−π) = (−π)3+ 3. (−π)2+ 3(−π) + 1 

= −π3 + 3π2 − 3π + 1 

The remainder when polynomial P(n) = x3 + 3x2 + 3x + 1 is divided by 

x + π is equal to   −π3 + 3π2 − 3π + 1 
 

 2.    Find the remainder when x3− ax2+ 6x − a is divided by ( x-a)  

 Let P(x) = x3 − ax2 + 6x – a and g(x)= x –a 

                                                               Put  g(x) = 0 

                                                   ⇒     X-a =  0 

                                                                    ⇒     x= a  

Hence, remainder = P(a) = a3 − a. (a)2+ 6(a) − a 

                                                      = a3 − a3 + 6a − a 

                                                         = 5a 

The remainder when polynomial P(x) = x3 − ax2 + 6x − a is divided by x − a is 

equal to 5a 
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3.     Check whether 7 + 3x is factor of 3x
3
+7x. 

Solution: 

Let  P(x) = 3x3 + 7x and g(x)= 7+3x 

7 + 3x to be a factor of 3x3 + 7x, when remainder of polynomial 3x3 + 7x 
divided by 7 + 3x must be zero. 

      Put g(x)=0 

⇒      7+3x=0 

⇒      X=  

P(-7/3)= 3(-7/3)3 + 7(-7/3) 

                   =3(-343/27)- 49/3 

                  =    -343/9- 49/3 

                  =     -490/9 

As remainder is not equal to zero 

Hence 7 + 3x is not a factor of 3x2 + 7x 

Exercise: 2.4 

1. Determine which of the following polynomials has (x + 1) as factor: 

Solution: 

i) Given polynomial is p(x) = x
3
 + x

2
 + x + 1 

Let g(x)=  x+1 

                       Put  g(x) = 0 

⇒     X+1=  0 

                           ⇒     x= -1                              

       Hence, remainder = p(−1) = (−1)
3
+ (−1)

2
+ (−1) + 1 

                                                            = −1 + 1 − 1 + 1 

                                                                                = 0. 

Hence x + 1 is a factor of polynomial x
3
 + x

2
 + x + 1 

ii.         Given polynomial is p(x) = x
4
 + x

3
 + x

2
 + x + 1 

 Let g(x)=  x+1 

 Put  g(x) = 0 

⇒X+1=  0 

⇒X =   − 1 

Hence, remainder = p(−1) = (−1)
4
+ (−1)

3
+ (−1)

2
+ (−1) +1 

                                                      = 1 − 1 + 1 − 1 + 1 

                                                                       = 1 

As remainder ≠ 0, 
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Hence x + 1 is not a factor of polynomial x
4
 + x

3
 + x

2
 + x + 1. 

iii. Given polynomial is p(x) = x
4
 + 3x

3
 + 3x

2
 + x + 1. 

 Let g(x)=  x+1 

 Put  g(x) = 0 

⇒   X+1=  0 

⇒    X =   − 1 

Hence, remainder = p(−1) = (−1)
4
+ 3(−1)

3
+ 3(−1)

2
+ (−1) + 1 

                                                            = 1 − 3 + 3 − 1 + 1 = 1 

      As remainder ≠ 0. 

Hence (x + 1) is not a factor of polynomial x4 + 3x3 + 3x2 + x + 1 

   iv.            Given polynomial is p(x) = x3−x2−(2 + √2)x +√2 

Let g(x)=  x+1 

                       Put  g(x) = 0 

⇒   X+1=  0 

⇒       X =   − 1 
                               p(−1) = (−1)3−(−1)2−(2 + √2)(−1) + √2 = 2√2 

As remainder ≠ 0, 

Hence (x + 1) is not a factor of polynomial                        − x2 – (2 + √2)x + √2. 

 

 

2. Use the factor theorem to determine whether g(x) is a factor of p(x) in each of 

the following  cases: 

Solution:          i)       p(x) = 2x
3
+ x

2
− 2x − 1, g(x) = x +1 

put g(x) =  0 

⇒  x+1=  0 

⇒   x = −1               

Hence, remainder = p (−1) = 2(−1)2+ (−1)3− 2(−1) − 1  

                                         = −2 + 1 + 2 − 1  = 0. 

As remainder when polynomial p(x) is divided by polynomial g(x) is equal 

to zero, then polynomial g(x) = x + 1 is a factor of polynomial  

p(x) = 2x3 + x2 − 2x −1 
 

ii. p(x) = x
3
+ 3x

2
+ 3x + 1, g(x) = x +2 

                                              put g(x)= 0 

⇒  x +  2=   0 
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⇒    x        =   −2 

Hence, remainder = p(−2) = (−2)3+ 3(2)2+ 3(−2) +1 

                                                      = −8 + 12 − 6 + 1 

                                                       = −1 

Since remainder ≠ 0, the polynomial g(x) = x + 2 is not a factor of 

polynomial p(x) = x3 + 3x2 + 3x + 1. 

          iii.     p(x) = x3−4x2+ x + 6, g(x) = x −3 

put g(x)= 0  

⇒    x-3 = 0 

⇒       x = 3 

Hence, remainder = p(3) = (3)
3
− 4(3)

2
+ 3 + 6 

                                                = 27 − 36 + 9 

                                                     = 0 

Since reminder = 0, the polynomial g(x) = x − 3 is factor of polynomial 

p(x) = x3 − 4x2 + x + 6. 

 

3. Find the value of k if x-1 is the Factor of p(x) in each of the following cases: 

Solution:      (i )      (x) = x
2
+ x +k and  g(x)= x-1 

                put g(x)= 0 

⇒   x-1= 0 

⇒  x= 1 

      p(1)=    0 since, x-1 is the factor of x
2
+ x +k 

⇒   (1)
2
+ 1 +k=0 

⇒     1+1+k= 0 

⇒   2+k= 0 

⇒  K= -2 

       K= -2- √2=-(2+√2)             {part ii same as  i} 

               (iii  )     p(x) = kx
2
− √2x +1and  g(x)= x-1 

                put g(x)= 0 

⇒     x-1= 0 

⇒   x= 1 

    p(1)=    0 since, x-1 is the factor of p(x) 

⇒     k (1)
2
- √2 (1)+1=0 

⇒     k -√2= -1 
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⇒     k=  -1+√2 

     (iv)               p(x) = kx
2
− 3x +k and  g(x)= x-1 

  put g(x)= 0 

⇒   x-1= 0 

⇒   x= 1 

    p(1)=    0 since, x-1 is the factor of p(x) 

⇒   k (1)
2
- 3 (1)+k=0 

⇒   2k= 3 

⇒   k=  3/2 

4.      Factorise; 

Sol.   (i) Given polynomial is 12x
2
 − 7x + 1  

             = 12x2 − 7x +1 

  = 12x2 − 4x − 3x + 1 
                     = 4x(3x − 1) − 1(3x − 1) 

= (4x − 1)(3x − 1) 

12x
2
 − 7x + 1 = (3x − 1)(4x − 1) 

(ii) Given polynomial is 2x
2
+ 7x + 3 

= 2x
2
+ 7x +3 

= 2x
2
 + 6x + x + 3 

= 2x(x + 3) + 1(x + 3) 

= (2x + 1)(x + 3) 

2x
2
 + 7x + 3 = (2x + 1)(x + 3) 

(iii)    Given polynomial is 6x
2
+ 5x − 6  

  = 6x
2
+ 9x − 4x −6 

= 3x(2x + 3) − 2(2x + 3) 

 =  (2x + 3)(3x-2) 

6x
2
 + 5x − 6 = (3x − 2)(2x + 3) 

(iv) Given polynomial is 3x
2
− x −4 

    On splitting middle term 
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= 3x
2
 − 4x + 3x − 4 

= x(3x − 4) + 1(3x − 4) 

= (x + 1)(3x − 4) 

3x
2
 − x − 4 = (x + 1)(3x − 4) 

  5Factorise 

i) x
3
−2x

2
− x +2 

  sol.    x
3
−2x

2
− x +2 

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

              =    (x-2)(x
2
 – 1) 

               = (x-2)(x+1)(x-1)  

ii) x
3
−3x

2
− 9x −5 

sol.      x
3
−3x

2
− 9x −5 

                      =    x
3
+ x

2
−4x

2
−4x - 5x −5 

                        =   x
2 

(x+1) -4x(x+1)-5(x+1) 

                            =(x+1){(x
2 

-4x-5)} 

=(x+1){(x
2 

-5x+x-5)} 

=(x+1){x(x-5)+1(x-5)} 

=(x+1)(x-5)(x+1) 

iii.  x
3
+ 13x

2
 + 32x +20 

sol. x
3
+ 13x

2
 + 32x +20 

.                        = x
3+

 x
2
+12x

2
+12x+ 20x +20 

                           =  x
2 

(x+1) +12x(x+1)+20(x+1)  

                              =(x+1){(x
2 

+12x+20)} 

=(x+1){(x
2  

+10x+2x+20)} 

=(x+1){x(x+10)+2(x+10)} 

= (x+1)(x+10)(x+2) 

iv. 2y3+ y2− 2y −1 

                  Sol.        2y3+ y2− 2y −1 

                                =   y2 (2y+1)−1( 2y +1) 
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                                 =     ( y2 −1)(2y+1) 

                                =  (y+1)(y-1)(2y+1) 

Exercise: 2.5 

1. Use suitable identities to find the following products 

Solution:        (i)     (x + 4)(x +10) 

We know that 

(x + a)(x + b) = x2+ (a + b)x +ab 

Given polynomial is (x + 4)(x +10) 

Here, a = 4, b = 10 

(x + 4)(x + 10) = x2 + (4 + 10)x + 40 

= x2 + 14x + 40 

     (ii)              (x + 8)(x −10) 

We know that 

(x + a)(x + b) = x2 + (a + b)x + ab 

Given polynomial is (x + 8)(x − 10) 

Here a = 8, b = −10 

                           (x + 8)(x − 10) = x
2
 + (8 − 10)x − 80 

                                                            = x
2
 − 2x − 80. 

Rest parts are same as part (iii)(iv)(v) 

2.       Evaluate the following products without multiplyingdirectly 
Solution: 

 (i)    103 × 107 = (100 + 3) × (100 +7) 

We know that (x + a)(x + b) = x
2
 + (a + b)x + ab 

Here x = 100, a = 3, b = 7 

(100 + 3)(100 + 7) = (100)
2
+ 10 × 100 + 3 × 7 

= 10000 + 1000 + 21 

= 11021 

(ii) 95 × 96 = (100 − 5)(100 −4) 

We know that (x + a)(x + b) = x
2
 + (a + b)x + ab 

Here x = 100, a = −5, b = −4 95 × 96 = (100 − 5)(100 − 4) 
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= (100)
2
+[(−5 + (−4))]100 + (−5)(−4) 

= 10000 − 900 + 20 

= 9120. 

(iii) 104 × 96 = (100 + 4)(100 −4) 

We know that (x + a)(x − a) = x
2
 − a

2
 

Here x = 100, a = 4 

(100 + 4)(100 − 4) = (100 )2−(4)2 

= 10000 − 16 

= 9984 
3. Factorise the following using appropriate identities 

(i) 9x
2
+ 6xy + y

2
=(3x)

2
+ 2 ∙ 3x ∙ y +(y)

2
 

We know that x
2
+ 2xy + y

2
= (x + y)

2
 

9x
2
+ 6xy + y

2
= (3x

2) + 2 ∙ 3x ∙ y +(y)
2 

= (3x + y)
2
 

= (3x + y)(3x + y) 

(ii)    4y
2
 − 4y + 1 = (2y)

2
− 2 ∙ 2y(1) + 1 

We know that x
2
− 2xy + y

2
= (x − y)

2
 

(2y)
2
− 2 ∙ 2y )(1)+ 1 = (2y −1)

2 

                   = (2y − 1)(2y − 1) 

(iii)x
2 

 -  y
2
 /100 

We know that (x + a)(x − a) = x
2
 − a

2
 

=  x
2
 −

 
(y/10)

2 

=(x+y/10)(x-y/10) 

4.    Expand each of the following, using suitable Identities 

 (i)   (x + 2y + 4z)2 

We know that (a + b + c)2= a2 + b2 + c2 + 2ab+ 2bc + 2ca 
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(x + 2y + 4z)2= x2+ (2y)2+ (4z)2+ 2 ∙ x ∙ 2y + 2 ∙ 2y ∙ 4z + 2 ∙ x ∙4z 

= x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz 

(ii) (2x − y + z)2 

We know that (a + b + c)2= a2 + b2 + c2 + 2ab+ 2bc + 2ca 

(2x − y + z)2= (2x)2+ (−y)2+ (z)2+ 2 ∙ 2x(−y) + 2(−y)(z) + 2∙2x ∙ z  

= 4x2 + y2 + z2 − 4xy − 2yz + 4xz 

(iii) (−2x + 3y + 2z)2 

We know that (a + b + c)2= a2 + b2 + c2 + 2ab+ 2bc + 2ca 

(−2x + 3y + 2z)2= (−2x)2+ (3y)2+ (2z)2+ 2 ∙ (−2x) ∙ 3y + 2 ∙ 3y∙2z + 2 ∙ (−2x) ∙ 2z 

= 4x2 + 9y2 + 4z2 − 12xy + 12yz − 8xz 

(iv )(3a − 7b − c)2 

We know that (a + b + c)2= a2 + b2 + c2 + 2ab+ 2bc + 2ca 

(3a − 7b − c)2 = (3a)2+ (−7b)2+ (−c)2+ 2 ∙ 3a ∙ (−7b) + 2∙(−7b)(−c) + 2. (3a). (−c) 

= 9a2 + 49b2 + c2 − 42ab + 14bc − 6ac. 

(v)  (−2x + 5y − 3z)2 

We know that (a + b + c)2= a2 + b2 + c2 + 2ab+ 2bc + 2ca 

(−2x + 5y − 3z)2= (−2x)2+ (5y)2+ (−3z)2+ 2 ∙ (−2x)(5y) + 2∙(5y)(−3z) + 2 ∙ 
(−2x)(−3z) 

  = 4x2 + 25y2 + 9z2 − 20xy − 30yz + 12xz    {part vi same as i,ii,iii,iv and 
v} 

5.    Factorise 

Sol. 
i    4x2+ 9y2+ 16z2 + 12xy − 24yz −16xz 

= (2x)2+ (3y)2+ (−4z)2+ 2 ∙ 2x ∙ 3y + 2 ∙ (3y)(−4z) + 2∙(2x)(−4z) 

We know that x2 + y2 + z2 + 2xy + 2yz + 2xz = (x + y + z)2 

= (2x)2+ (3y)2+ (−4z)2+ 2 ∙ 2x ∙ 3y + 2 ∙ (3y)(−4z) + 2∙(2x)(−4z) 

 = (2x + 3y – 4z)2 

=(2x + 3y – 4z)(2x + 3y – 4z) 
 

ii                   2x
2
+ y

2
+ 8z

2
− 2√2xy + 4√2yz − 8xz 

We know that x2 + y2 + z2 + 2xy + 2yz + 2xz = (x + y + z)2 
(−√2x)

 2
+y

2
+ (2   √    2      z    )

 2
 +2(-√2x)(y) + 2(y)(2√2z) + 2(2√2z)(-√2x) 

= (−√2x+y+2  √   2      z    )
2
 

=(−√2x+y+2√2z) (−√2x+y+2 √     2     z      )       
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6.  Write the following cubes in expanded form 

Sol.i)We know that (a + b)
3
= a

3
 + b

3
 + 3ab (a + b) 

                   Given polynomial is (2x + 1)
3         

a = 2x, b = 1 

                                                  (2x + 1)
3
= (2x)

3
+ (1)

3
+ 3 ∙ (2x) ∙(1)(2x + 1) 

                                                   = 8x
3
 + 1 + 6x(2x + 1) 

                                                        = 8x
3
+ 1 + 12x

2
 +6x 

                                                         = 8x
3
+ 12x

2
 + 6x +1 

ii) We know that (a − b)
3
= a

3
  − b

3
  − 3ab (a − b) 

(2a − 3b)
3
= (2a)

3
−(3b)

3
−3(2a)(3b)(2a −3b) 

                                          = 8a3 − 27b3 − 18ab(2a −3b) 

                                          = 8a3 − 27b3 − 36a2b +54ab2 

                                             = 8a3 − 36a2b + 54ab2 −27b3 
Rest parts are same as part (i)(ii) 

  7.      Evaluate the following using suitable identities 

Solution:                 i.    (99)
3
= (100 −1)

3
 

We know that (a − b)3= a3 − b3 − 3ab(a − b) a 

= 100, b = 1 

(99)3= (100 − 1)3= (100)3−(1)3− 3(100)(1)(100-1) 
= (100)3−(1)3− 3(100)(1)(99) 

CHEMICAL = 1000000 − 1 − 29, 700  

= 9 70 299. 

ii.       (102)3= (100 +2)3 

We know that (a + b)3= a3 + b3 + 3ab(a + b) 

a = 100, b = 2 

  (102)3= (100 + 2)3= (100)3+ (2)3+ 3 ∙ 100 ∙ 2(100 + 2) 

= 1000000 + 8 + 600 × 102 

= 1000008 + 61,200    

= 1061208 

   iii.     (998)
3
= (1000 −2)

3
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We know that (a − b)
3
= a

3
 − b

3
 − 3ab(a − b) 

Here a = 1000, b = 2 

(998)
3
= (1000 − 2)

3
= (1000)

3
− 8 − 3(1000)(2)(200-2) 

 =(1000)
3
− 8 − 3(1000)(2)(998) 

= 1000000000 − 8 − 6000 × 998 

= 994011992 

8.    Factorise each of the following 

Solution: 

i. 8a
3
 + b

3
 + 12a

2
b +6ab

2
 

= (2a)
3
+ (b)

3
+ 3 ∙ (2a)(b)(2a + b) 

We know that a
3
 + b

3
 + 3ab(a + b) = (a + b)

3 

(2a)
3
 + b

3
 + 3(2a) ∙ b(2a + b) = (2a + b)

3
 

= (2a + b)(2a + b)(2a + b) 

ii.    8a
3
 − b

3
 − 12a

2
b + 6ab

2 

We know that (a − b)
3
= a

3
 − b

3
 − 3ab(a −b) 

8a
3
 − b

3
 − 12a

2
b + 6ab

2
 = (2a)

3
−(b)

3
− 3 ∙ (2a)(b)(2a − b) 

= (2a − b)
3
 

            = (2a − b)(2a − b)(2a − b) 
   iii.       27 − 125a

3
 − 135a + 225a

2
 

we know that (a − b)3= a3 − b3 − 3ab(a −b) 

27 − 125a3 − 135a + 225a2 = −(125a3 − 27 − 225a2 + 135a) 

= [ (3)3− (5a)3− 3 ∙ (3)(5a)(3-5a)] 
 
= [3 – 5a]3 

= (3 − 5a)3 

= (3 − 5a)(3 − 5a)(3 − 5a) 

  iv.   64a
3
 − 27b

3
 − 144a

2
b + 108ab

2
 

   we know that a
3
 − b

3
 − 3ab(a − b) = (a −b)

3
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   64a
3
 − 27b

3
 − 144a

2
b + 108ab

2
 

= (4a)
3
−(3b)

3
− 3 ∙ (4a) ∙(3b)(4a − 3b) 

= (4a − 3b)
3
 

= (4a − 3b)(4a − 3b)(4a − 3b) 

v.        27p
3
−− −  p

2
 +  p 

we know that a
3
 − b

3
− 3ab(a − b)= (a −b)

3
 

=  (3p)
3
−(−   )

3
−  p

2
 +  p 

=  (3p)
3
−(−   )

3
− 3(3p) (   [3p   -  ] 

   =  (3p   - )
3
 

 = (3p   - )(3p   - )(3p   - ) 

9.       Verify  

         I.    x
3
+ y

3
= (x + y)(x

2
 − xy +y

2) 

ii.     x
3
−y

3
= (x − y)(x

2
 + xy +y

2) 

Solution: 

   i     x3+y3= (x + y)(x2 - xy +y2) 

Take R.H.S(x + y)(x
2
 - xy +y

2) 

=x
3
- x

2
y +xy

2
+ x

2
y−xy

2
 +y

3 

=       x
3
+y

3
 

Therefore    R.H.S =L.H.S 

Hence verified. 

ii.     x3−y3= (x − y)(x2 + xy +y2) 

Take R.H.S(x − y)(x
2
 + xy +y

2) 

=x
3
+ x

2
y+xy

2
- x

2
y−xy

2
 −y

3 

=       x
3
−y

3
 

Therefore    R.H.S =L.H.S 

Hence verified. 

10.   Factorise each of the following 

SOL.   I.  27y
3
 + 125z

3
 = (3y)

3
+ (5z)

3
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We know that x
3
 + y

3
 = (x + y)(x

2
 + y

2
 − xy) 

(3y)
3
+ (5z)

3
= (3y + 5z){(3y)

2
+ (5z)

2
−(3y)(5z)}=27y

3
 + 125z

3
 = (3y + 5z)(9y

2
 + 25z

2
 − 15yz) 

II.  64m
3
 − 343n

3
 = (4m)

3
−(7n)

3
 

We know that (x)
3
−(y)

3
=  (x − y)(x

2
 + xy + y

2) 

(4m)
3
−(7n)

3
= (4m − 7n){(4m)

2
+ (4m)7n +(7n)

2
}=(4m − 7n)(16m

2
+ 28mn +49n)

2
} 

 11.     Factorise27x
2
 + y

3
 + z

3
 − 9xyz 

Solution:27x
2
 + y

3
 + z

3
 − 9xyz 

= (3x)
3
+ (y)

3
+ (z)

3
− 3(3x)(y)(z) 

We know that 

x
3
 + y

3
 + z

3
 − 3xyz = (x + y + z)(x

2
 + y

2
 + z

2
 − xy − yz − xz) 

Now, 27x
3
 + y

3
 + z

3
 − 9xyz = (3x)

3
+ (y)

3
+ (z)

3
− 3(3x)(y)(z) 

= (3x + y + z)((3x)
2
+ (y)

2
+ (z)

2
− 3xy − yz − 3xz) 

 =(3x + y + z)(9x
2
 + y

2
 + z

2
 − 3xy − yz − 3xz) 

12      Verify that x3+ y3+ z3− 3xyz =   (x + y + z)[(x − y)2+ (y − z)2+(x − z)2] 
Solution:We know that 

x3 + y3 + z3 − 3xyz = (x + y + z)(x2 + y2 + z2 − xy − yz − xz) 

 
= (x + y+ z) (2x

2
 + 2y

2
+ 2z

2
− 2xy − 2yz −2xz) 

 (x + y+ z) (x
2
+ y

2
− 2xy + y

2
+ z

2
− 2yz + x

2
+ z

2
−2xz) 

We know that a
2
 + b

2
 − 2ab = (a − b)

2
 

(x + y + z)((x + y)
2
+ (y − z)

2
+ (x −z)

2
) 

x
3
 + y

3
 + z

3
 − 3xyz =  (x + y + z)((x − y)

2
+ (y − z)

2
+ (x − z)

2
) 

Hence verified 

13.       If x + y + z = 0, show that x
3
 + y

3
 + z

3
 = 3xyz  

Solution:We know that, 

x
3
 + y

3
 + z

3
 − 3xyz = (x + y + z)(x

2
 + y

2
 + z

2
 − xy − yz − xz) 
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Given that x + y + z = 0 

x
3
 + y

3
 + z

3
 − 3xyz = (0)(x

2
 + y

2
 + z

2
 − xy − yz − xz) 

⇒  x
3
 + y

3
 + z

3
 − 3xyz = 0 

⇒  x
3
 + y

3
 + z

3
 = 3xyz 

Hence proved 

14             Without actually calculating the cubes, find the value of each of the 

followingSolution:     I).     (-12)
3
+ (7)

3
+(5)

3
 

 Let x = −12, y = 7, z =5  

nowx + y + z = −12 + 7 + 5 = 0 

                we know if x + y + z = 0 

then, x
3
 + y

3
 + z

3
 = 3xyz 

Therefore, (−12)3+ (7)3+ (5)3= 3(12)(7)(5) 

= −1260 
ii. (28)

3
+ (−15)

3
+(−13)

3 

        Let x = −28, y = −15, z = −13  =  x + y + z = -28 −15-13    = 0 

We know if x + y + z = 0 

Then , x
3
 + y

3
 + z

3
 = 3xyz  

Therefore, (28)
3
+ (−15)

3
+ (−13)

3
= 3(28)(−15)(−13) 

= 16380 

15   Give possible expressions for the length and breadth of each of the following rectangles, 

in which the areas are given 

Solution:i.    Given area = 25a
2
 − 35a + 12 

                          = 25a
2
 − 15a − 20a + 12 

                            = 5a(5a − 3) − 4(5a − 3) 

                             = (5a − 3)(5a − 4) 

We know that area = length × breadth 

So possible expression forlength= 5a − 3 
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possible expression for breadth = 5a − 4. 

ii.         Given area = 35
2
 + 13y

2
 − 12 

                                = 35y2 + 28y − 15y −12 

     = 7y(5y + 4) − 3(5y +4) 

     = (5y + 4)(7y − 3) 

We know that area = length × breadth 

So possible expression for  length= 5y + 4 

possible expression for breadth = 7y − 3. 

16. What are the possible expressions for the dimension of the cuboids whose 

volume are given below? 

(i) Volume= 3x2−12x 

(ii) Volume= 12ky2 + 8ky −20k 

Solution: 

(i) Given volume = 3x2−12x 

= 3(x2 − 4x) 

= 3x(x − 4) 

We know that Volume of cuboid = length × breadth × height 

Possibleexpressionfor length of cuboid= 3 

Possible expression for breadth = x 

Possible expression for height = x − 4. 

(ii) Given Volume = 12ky2 + 8ky −20k 

= 4k(3y2 + 2y − 5) 

= 4k(3y2 + 5y − 3y − 5) 

= 4k(y(3y + 5) − 1(3y + 5) 

= 4k(3y + 5)(y − 1) 

Possible value of length of cuboid= 4k 

Possible expression for breadth = 3y + 5 

Possible expression for breadth = y − 1. 

 

Linear equations in two variables 

Exercise: 3.1 
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1. The cost of a notebook is twice the cost of pen write a linear equation in two 

variables to represent this statement. 

Solution: 

Let the cost of a notebook be  x and cost of pen be  y 

Given that cost of a notebook = 2 × cost of a pen 

⇒ x = 2y 

⇒ x − 2y = 0 

Hence, x − 2y = 0 is the representation of the given statement. 

2. Express the following linear equations in the form ax + by + c = 0 and indicate the 

values of a, b and c in each case: 

i).  2x+ 3y=9.35 

    sol. 2x+ 3y=9.35 

                                ⇒2x+ 3y− 9.35=0 

Comparing above equation with ax + by + c =0. 

            We get ,a=2,b=3,c=−9.35 

 

iii)                   −2x + 3y =6 

sol                             ⇒ −2x + 3y − 6 = 0 

 Comparing above equation with ax + by + c = 0. 

               We get, a = −2, b = 3, c = −6 

Vi)                   3x + 2 =0 

         Sol       ⇒ 3x + 0. y + 2 = 0 

           Comparing above equation with ax + by + c = 0. 

We get, a = 3, b = 0, c = 2 

 

 

Exercise: 3.2 

1. Which one of the following options is true, and why  
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                  y = 3x + 5 has 

(I) a unique solution (ii)only two solutions (iii) infinitely many solutions 

           sol.        y = 3x + 5 has infinitely many solutions 

2.Write four solutions for each of the following equations 

(i)   2x + y =7 

(ii)    πx + y =9 

(iii)  x =4y 
Solution:   I)      2x + y =7 

                  For x = 0 

                   y = 7 − 2x 

            ⇒ y = 7 − 2(0) = 7 

∴ (0, 7) is a solution. 

For x = 1  

⇒ y = 7 − 2(1) = 5 

∴ (1, 5) is a solution. 

For x = 2 

⇒ y = 7 − 2(2) = 3 

∴ (2, 3) is a solution. 

For x = 3 

⇒ y = 7 − 2(3) = 1 

∴ (2, 1) is a solution 

ii)     πx + y =9 
sol.                  For x = 0 

                   y = 9 −    πx 

            ⇒ y = 9 −    π (0) = 9 

∴ (0, 9) is a solution. 

For x = 1  

⇒ y = 9 −   π(1) = 9-    π 

∴ (1, 9 -  π) is a solution. 

For x = 2 
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⇒ y = 9 −    π(2) = 9  -2  π 

∴ (2,   9-2 π ) is a solution. 

For x = 3 

⇒ y = 9 − (    π)(3) = 9-3   π 

   ∴ (2,9-3 π) is a solution 

iii) x =4y 
                  For y = 0 
                   x = 4(0) 
            ⇒ x= 0 
∴ (0, 0) is a solution. 

For y = 1  
⇒ x = 4(1)=4 
∴ (4, 1) is a solution. 

For y = 2 
⇒ x = 4(2)=8 
∴ (8, 2) is a solution. 

For y = 3 
⇒ x = 4(3) = 12 
∴ (12, 3) is a solution 

3. Check which of the following are solutions of the equation x − 2y = 4 
and which arenot 

(i) (0,2) 

                      Sol.               Put x=0 and y=2 in L.H.S of the equation x − 2y = 4 

                                                   0-2(2)= -4 
       ⇒ −4 ≠ 4 

∴ L.H.S ≠ R.H.S 

                       Hence, (0, 2) is not a solution of x − 2y = 4. 

(ii) (2,0) 

                      Sol.               Put x=2 and y=0 in L.H.S of the equation x − 2y = 4 

                                                   2-2(0)= 2 
       ⇒ 2 ≠ 4 

∴ L.H.S ≠ R.H.S 

                       Hence, (2, 0) is not a solution of x − 2y = 4 

(iii) (4,0) 

               Put x=4 and y=0 in L.H.S of the equation x − 2y = 4 

                                                   4-2(0)= 4 
       ⇒ 4 = 4 
∴ L.H.S = R.H.S 
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                     Hence, (4,0) is a solution of x − 2y = 4. 

(iv) ( √2,4√2) 

.               Put x= √2,and y= 4√2  in L.H.S of the equation x − 2y = 4 
⇒ x − 2y = √2 − 2 ∙ 4√2 = −7√2 

⇒ −7√2 ≠ 4 

∴ L.H.S ≠ R.H.S 

Hence, (√2, 4√2) is a solution of x − 2y = 4. 

(v) (1,1) 

Put x=1 and y=1 in L.H.S of the equation x − 2y = 4 

                                                   1-1(0)= 1 
       ⇒ 1 ≠ 4 

∴ L.H.S ≠ R.H.S 

                       Hence, (1, 1) is not a solution of x − 2y = 4 

4. Find the value of k, if x = 2, y = 1 is a solution of the equation 2x + 3y =k. 

Solution: 

Given that (2, 1) is a solution of the equation 2x + 3y = k 

                           ⇒ 2(2) +3(1) = k                        

 ⇒ k = 4 + 3 =  7 

Therefore, if x = 2, y = 1 is a solution of equation 2x + 3y = k, then k = 7. 

Exercise: 3.3 

1. Draw the graph of each of the following linear equations in twovariables: 

(i) x + y =4 

 sol.  Given equation, x + y = 4 

                                    ⇒ y = 4 − x 

At x = 0 and x = 4 we get y = 4 and y = 0 respectively. 

∴ (0, 4) and (4, 0) are solutions of x + y = 4 

 

 

 

x − y =2 
Solution:. Given equation, x − y = 2 

                                      ⇒ x = y + 2 
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At y = 0 and y = 2 we get x = 2 and x = 0 respectively 

 

 

 

 

 

 

 

 

 

(ii) y =3x 

sol.      Given equation, y = 3x. 

               At x = 0 we get y = 0 

Similarly, at x = 1 and x = 2 we get y = 3 and y = 6 respectively. 

∴ (0, 0), (1, 3) and (2, 6) are the solutions of y = 3x. 

 

 

 

 

 

 

 

 

 

  Iv          3 = 2x +y 
Sol.      Given equation, 3 = 2x +y. 

                       ⇒ y = 3 − 2x 

At x = 0 andx =    
3          

we get y = 3 and y = 0 respectively. 
2 
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2 Give the equations of two lines passing through (2, 14). How many 

more such lines are there, and why? 

Solution 

Given point (2, 14) 

Let x = 2 and y = 14 

We can write 14 = 7 × 2 

⇒ y = 7x is a line passing through (2, 12) 

Similarly, 14 = 2 + 12 

⇒ y = x + 12 is a line passing through (2, 14). 

∴ y = 7x and y = x + 12 are two lines passing through (2, 14). 

From above process we can say that there are different possible 
combinations of lines which passing through (2, 14). 

Therefore, from a given point (2, 14), there are infinite lines passing 
through it. 

   3.  If the point (3, 4) lies on the graph of the equation 3y = ax + 7, find the value of a. 
Solution;  Given that point (3, 4) lies on graph of the equation 3y = ax + 7 

⇒ 3(4) = a(3) + 7⇒12-7=3a 

⇒ 5 = 3a  

5 
∴ a =── 

3 

Therefore, if (3, 4) is the solution of equation 3y = ax + 7 then a =   5/3  

4.    The taxi fare in a city is as follows: For the first kilometer, the fare is rs. 8 and for 

the subsequent distance it is rs. 5 per km. Taking the distance covered as x km and 

total fare as rs.  y. write a linear equation for this information and draw its graph. 

Solution: 

Given 

Total distance covered = x km 

Total fare = Rs y 

Fare for first km = Rs 8 
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Fare for subsequent distance = Rs 5 

Total fare = Fare for first kilometer + Fare for rest of the distance. 

⇒ y = 8 + (x − 1)5 

⇒ y = 8 + 5x − 5 

⇒ y = 5x + 3 

⇒ 5x − y + 3 = 0 

Therefore, 5x − y + 3 = 0 is the linear equation for the given 

information. Graph of 5x − y + 3 = 0 

⇒ y = 3 + 5x 

At x = 0 and x = 1 we get y = 3 and y = 8 respectively. 

∴ (0, 3) and (1, 8) are the solutions of 5x − y + 3 = 0. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QUESTION 5 IS BOOK WORK 

6 If the work done by a body on application of constant force is directly 

proportional to the distance travelled by the body, express this in the form 

of an equation in two variables and draw the graph of the same by taking 
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the constant force as 5 units. Also read from the graph the work done 

when the distance travelled by the body is 

(i) 2units 

(ii) 0units 

Solution: 

Let distance travelled be x km and work 

done be y units given that y directly 

proportional to x 

y = kx, where k is an arbitrary 

constant Givenk = 5 units 

y = 5x 
if x=0 and x=1  then y=0 and y=5 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) From the graph, work done by the body, when distance travelled by it 

is2 
units, is 10 units. 

(ii) From the graph, work done by the body, is 0 units when 

distance travelled by it is 0units. 
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7. Yemini and Fatima, two students of class IX of school, together contributed Rs 
100 towards the prime minister’s relief fund to help the earthquake victims. 

Write a linear equation which satisfies this data. 

Solution:     Let Yamini contributed be x and Fatima contributed be y 

 x + y = 100⇒   x= 100-y  

if y =0 and y=100 then x=100 and x=0 

 

(0, 100) (100, 0) 

 

 
 

 

 

   

 

 

 

 

  

 

 

 

 

 

  

 

 

 

8. In countries like USA and Canada, temperature is measured in Fahrenheit, where In 

countries like India, it is measures in Celsius.Here is a linear equation that concerts 

Fahrenheit to Celsius 

F=(9/5)C+32 

I) Draw the  graph of the linear equation above using Celsius for x −axis 

ad Fahrenheit for y−axis. 

ii)      If the temperature is 30oC, what is the temperature in Fahrenheit? 

iii)     If the temperature is 95oF, what is the temperature in Celsius? 

iv)     If the temperature is 0oC, what is the temperature in Fahrenheit and if the 

temperature is 0oF, what is the temperature in Celsius? 

 v)    Is there a temperature which is numerically the same in both Fahrenheit and Celsius? If  

yes, find it 

Solution: i.     F=(9/5)C+32 
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At C = 0 and C = −5 we get F = 32 and F = 23 

      So,(0,32) and(−5,23) are the solution of equation 

 

  

 

 

 

 

 

 

 

 

 

II.  Given temperature = 30oc 

            F = (9/5) 30 +3             2 

       ⇒ F = 54 + 32 = 86oF 

III.     Given temperature = 95oF 

           ⇒ 95 =(9/5)c+32 
           ⇒95- 32=(9/5)c 

            ⇒  63(5/9)=c    

              ⇒ C =35            { part iv same as ii and iii } 

v.    Yes, there is a temperature which is numerically  same in both Fahrenheit and Celsius. 

Let  F=x and C=  x 

              ⇒ F =(9/5)C+32 

            ⇒    x= (9/5)x+32 ⇒  x -   =32 

            ⇒     =32     ⇒    - 5x =160             ⇒    x =  

      ⇒x= -40 

Exercise: 3.4 
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(i) In one variable y = 3 represents as a point. 

(ii) In two variables, y = 3 represents as a line. 

2. Give the geometric representations of 2x + 9 = 0 as an 
equation 
(i) 

(ii) 

in one variable 

in two variables 

Solution: 

1. Give the geometric representation of y = 3 as an equation. 

(i) in one variable 

(ii) in twovariables. 

Solution: 
    
        
    
    
    
    
    
    
    
    
⇒    0x +y=3    

    
 ⇒    y=3-0x 
If x=1 and x=2  
Then  y=3 and y=3    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

(i) 2x + 9 =0 

X= -9/2=−4.5 
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ii.   2x+0y + 9 =0 

X= -9-0y/2 

If y= 0 

Then X= -9/2=−4.5 

   If y= 1 

               Then X= -9/2=−4.5 
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EXERCISE 10.1 



 HOLY FAITH PRESENTATION SCHOOL, CANAL AVENUE, RAWALPORA, SRINAGAR         

HOLY FAITH PRESENTATION SCHOOL, CANAL AVENUE, RAWALPORA, SRINAGAR        Page 42 of 45 

 

 

 

 

 



 HOLY FAITH PRESENTATION SCHOOL, CANAL AVENUE, RAWALPORA, SRINAGAR         

HOLY FAITH PRESENTATION SCHOOL, CANAL AVENUE, RAWALPORA, SRINAGAR        Page 43 of 45 

 

 



 HOLY FAITH PRESENTATION SCHOOL, CANAL AVENUE, RAWALPORA, SRINAGAR         

HOLY FAITH PRESENTATION SCHOOL, CANAL AVENUE, RAWALPORA, SRINAGAR        Page 44 of 45 

 

 

 

EXERCISE 10.2 
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