
 

 

Chapter 2. 
 EXERCISE 2.4 (Optional)* 

1. Verify that the numbers given alongside of the cubic polynomials below are their zeroes. Also 

verify the relationship between the zeroes and the coefficients in each case: 

 (i)  3 2 1
2 5 2; ,1, 2

2
+ − + −x x x  

Solution: 

P(x) = 2𝑥3 + 𝑥2 − 5𝑥 + 2 

Now for zeroes, putting the given values in x. 

P(
1

2
) = 2 × (

1

2
)

3
+ (

1

2
)

2
− 5 ×

1

2
+ 2 = (2 ×

1

8
) +

1

4
− (5 ×

1

2
) + 2 =

1

4
+

1

4
−

5

2
+ 2 =

1

2
−

5

2
+ 2 = 0 

P(1) = 2 × 1 + 1 − 5 × 1 + 2 = 2 + 1 − 5 + 2 = 0 

P(-2) = 2 × (−2)3 + (−2)2 − 5(−2) + 2 = (2 × −8) + 4 + 10 + 2 = −16 + 16 = 0 

Thus, 
1

2
, 1 𝑎𝑛𝑑 − 2 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑧𝑒𝑟𝑜𝑒𝑠 𝑜𝑓 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙. 

Comparing given polynomial  with 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 , 𝑤𝑒 𝑔𝑒𝑡, 

= 𝑎 = 2 , 𝑏 = 1 , 𝑐 = −5 , 𝑑 = 2 𝑎𝑛𝑑   𝛼 =
1

2
   , 𝛽 = 1 , 𝛾 = −2 

Now,  

= 𝛼 + 𝛽 + 𝛾 =  −
𝑏

𝑎
  

= 
1

2
+ 1 − 2 =

1

2
 

= 
1

2
=

1

2
 

= 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 =
𝑐

𝑎
  

= (
1

2
× 1) + (1 × −2) + (−2 ×

1

2
) = −

5

2
 

= 
1

2
− 2 − 1 =  −

5

2
 

= −
5

2
= −

5

2
 

= 𝛼𝛽𝛾 = −
𝑑

𝑎
 

= (
1

2
× 1 × −2) =  −

2

2
 

= −
2

2
=  −

2

2
  

Thus ,𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑧𝑒𝑟𝑜𝑒𝑠 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠  𝑖𝑠 𝑣𝑒𝑟𝑖𝑓𝑖𝑒𝑑. 



 

 

(ii) 3 24 5 2; 2, 1, 1− + −x x x  
 

Solution: 

 p(x) = 𝑥3 − 4𝑥2 + 5𝑥 − 2 

Now for zeroes , put the given  value in x. 

P(2) = 23 − 4(2)2 + 5 × 2 − 2 = 8 − 16 + 10 − 2 = 18 − 18 = 0 

P(1) = 13 − 4(1)2 + 5 × 1 − 2 = 1 − 4 + 5 − 2 = 6 − 6 = 0 

P(1) = 13 − 4(1)2 + 5 × 1 − 2 = 1 − 4 + 5 − 2 = 6 − 6 = 0 

Thus, 2, 1 , 1 are the zeroes of the given polynomial. 

Now, 

Comparing the given polynomial with  𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑, 𝑤𝑒 𝑔𝑒𝑡, 

= 𝑎 = 1, 𝑏 = −4, 𝑐 = 5 , 𝑑 = −2  𝑎𝑛𝑑 𝛼 = 2, 𝛽 = 1 , 𝛾 = 1 

 𝛼 + 𝛽 + 𝛾 =  −
𝑏

𝑎
  

= 2 + 1 + 1 =
4

1
  

= 4 = 4 

= 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 =
𝑐

𝑎
 

= (2 × 1) + (1 × 1) + (1 × 2) =
5

1
 

= 2 + 1 + 2 = 5 

= 5 = 5 

 αβγ = −
𝑑

𝑎
 

= 2×1×1 = 2 

= 2 =2  

Thus, 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑧𝑒𝑟𝑜𝑒𝑠 𝑎𝑛𝑑 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠 𝑖𝑠 𝑣𝑒𝑟𝑖𝑓𝑖𝑒𝑑. 

 

 

 

1.  Find a cubic polynomial with the sum, sum of the product of its zeroes taken two at a time, 

and the product of its zeroes as 2, 7, 14− − respectively. 

Solution: 



 

 

  Let the polynomial be 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 , 𝑎𝑛𝑑 𝑧𝑒𝑟𝑜𝑒𝑠 𝑎𝑟𝑒  𝛼 , 𝛽 , 𝛾 

Then,  

= 𝛼 + 𝛽 + 𝛾 =
2

1
= −

𝑏

𝑎
                                  𝑔𝑖𝑣𝑒𝑛 

= 𝛼𝛽 + 𝛽𝛾 + 𝛼𝛾 = −
7

1
=

𝑐

𝑎
                         𝑔𝑖𝑣𝑒𝑛       

= 𝛼𝛽𝛾 =  −
14

1
=  −

𝑑

𝑎
                                     𝑔𝑖𝑣𝑒𝑛 

If a = 1 then, 𝑏 = −2 , 𝑐 = −7 , 𝑑 = 14 

Hence, 𝑡ℎ𝑒 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 𝑏𝑒𝑐𝑜𝑚𝑒 = 𝑥3 − 2𝑥2 − 7𝑥 + 14. 

 

 

2. If the zeroes of the polynomial 
3 23 1− + +x x x are , , ,− +a b a a b find a and .b  

Solution: 

 Given, 

 p(x) = 𝑥3 − 3𝑥2 + 𝑥 + 1 

zeroes are = a – b , a + b , a  

C𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 𝑤𝑖𝑡ℎ  𝑚𝑥3 + 𝑛𝑥2 + 𝑝𝑥 + 𝑞 , 𝑤𝑒 𝑔𝑒𝑡, 

= 𝑚 = 1, 𝑛 = −3 , 𝑝 = 1 , 𝑞 = 1 

Sum of zeroes = 𝑎 − 𝑏 + 𝑎 + 𝑎 + 𝑏 = −
𝑛

𝑚
  

= 3𝑎 =  −
−3

1
= 3 

= a = 
3

3
= 1 

The zeroes  are = 1 − 𝑏, 1 , 1 + 𝑏 

Product of zeroes  = 1(1 − 𝑏)(1 + 𝑏) 

= 1 − 𝑏2 = −
𝑞

𝑝
  

= 1 − 𝑏2 = −
1

1
= −1 

= 𝑏2 = 2 

= 𝑏 =  ±√2 

So, 



 

 

We get, 𝑎 = 1 𝑎𝑛𝑑 𝑏 =  ±√2 

 

 

3. If two zeroes of the polynomial 4 3 26 26 13.8 35− − + −x x x x are 2 3, find other zeroes. 

Solution: 

   Given, 

2+√3 𝑎𝑛𝑑 2 − √3 𝑎𝑟𝑒 𝑧𝑒𝑟𝑜𝑒𝑠 𝑜𝑓 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 

So,  (𝑥 − 2 − √3) × (𝑥 − 2 + √3) = 𝑥2 − 4𝑥 + 4 + 3 = 𝑥2 − 4𝑥 + 1 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙.         

Hence, dividing 𝑥4 − 6𝑥3 − 26𝑥2 + 138𝑥 − 35  𝑏𝑦  𝑥2 − 4𝑥 +

1 𝑡𝑜 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑟𝑜𝑜𝑡𝑠. 

 

We get , 

= 𝑥4 − 6𝑥3 − 26𝑥2 + 138𝑥 − 35 = (𝑥2 − 4𝑥 + 1) (𝑥2 − 2𝑥 − 35) 

= 𝑥2 − 2𝑥 − 35 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 𝑎𝑛𝑑 𝑥2 − 2𝑥 − 35 = (𝑥 − 7)(𝑥 + 5) 

The value of polynomial is also zero when ,  

= 𝑥 − 7 = 0   ,   𝑥 = 7 

= 𝑥 + 5 = 0   , = 𝑥 = −5 

Hence,  7 and  -5 are also zeroes of this polynomial 

 

 

5.  If the polynomial 4 3 26 16 25 10− + − +x x x x is divided by another polynomial 2 2 ,− +x x k the 

remainder comes out to be ,+x a find k  and .a  



 

 

Solution: 

We know that, 

= 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 = 𝐷𝑖𝑣𝑖𝑠𝑜𝑟 × 𝑞𝑢𝑜𝑖𝑒𝑛𝑡 + 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 

 And , 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 − 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 = 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 × 𝐷𝑖𝑣𝑖𝑠𝑜𝑟  

= 𝑥4 − 6𝑥3 + 16𝑥2 − 25𝑥 + 10 − (𝑥 + 𝑎) =  𝑥4 − 6𝑥3 + 16𝑥2 − 26𝑥 + 10 −

𝑎 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 𝑥2 − 2𝑥 + 𝑘 

 

So, (−10 + 2𝑘)𝑥 + (10 − 𝑎 − 8𝑘 + 𝑘2) =  0 

Either (−10 + 2𝑘) =  0 𝑜𝑟 (10 − 𝑎 − 8𝑘 + 𝑘2) =  0 

Put (−10 + 2𝑘) = 0 

= 2k = 10  

= k = 
10

2
= 5 

Put  (10 − 𝑎 − 8𝑘 + 𝑘2) =  0 

= 10 – a – 8 × 5 + 25 = 0 

= 10 – a – 40 + 25 = 0 

= - 5 – a = 0 

= a = −5 

Hence ,  𝑘 = 5  𝑎𝑛𝑑 𝑎 =  −5 

 

 


