
Long Answer Type Questions 

[4 marks] 

 

Que 1. Verify that the numbers given alongside the cubic polynomial below are their zeros, 

Also verify the relationship between the zeros and the coefficients. 

𝒙𝟑 − 𝟒𝒙𝟐 + 𝟓𝒙 − 𝟐;   𝟐, 𝟏, 𝟏 

Sol. Let 𝑝(𝑥) =  𝑥3 − 4𝑥3 + 5𝑥 − 2 

On comparing with general polynomial 𝑝(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑, we get a = 1, b = -

4, c = 5 and d = -2. 

Given zeros 2, 1, 1. 

∴     𝑝(𝑥) = (2)3 − 4(2)2 + 5(2) − 2 = 8 − 16 + 10 − 2 = 0 

And 𝑝(1) = (1)3 − 4(1)2 + 5(1) − 2 = 1 − 4 + 5 − 2 = 0. 

Hence, 2, 1 and 1 are the zeros of the given cubic polynomial. 

Again, consider a = 2, b = 1, y = 1  

∴        𝛼 + 𝛽 + 𝛾 = 2 + 1 + 1 = 4 

𝑎𝑛𝑑    𝛼 + 𝛽 + 𝛾 =  
−(𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥3
=  

−𝑏

𝑎
=  

−(−4)

1
= 4 

𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 = (2)(1) + (1)(1) + (1)(2) = 2 + 1 + 2 = 5 

𝑎𝑛𝑑     𝛼𝛽 +  𝛽𝛾 +  𝛾𝛼 =  
𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑥

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥3
=  

𝑐

𝑎
=  

5

1
= 5 

 𝛼𝛽𝛾 = (2)(1)(1) = 2 

𝑎𝑛𝑑      𝛼𝛽𝛾 =  
−(𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥3
=  

−𝑑

𝑎
=  

−(2)

1
= 2. 

Que 2. Find a cubic polynomial with the sum the zeros, sum of the products of its zeros 

taken two at a time, and the product of its zeros as 2, -7, -14 respectively. 

Sol. Let the cubic polynomial be 𝑝(𝑥) = 𝑎𝑥3 + 𝑐𝑥 + 𝑑. Then 

 Sum of zeros = 
−𝑏

𝑎
= 2 

 Sum of the product of zeros taken two at a time = 
𝑐

𝑎
=  −7 

 And product of the zeros = 
−𝑑

𝑎
=  −14 



 ⟹  
𝑏

𝑎
=  −2,

𝑐

𝑎
=  −7, −

𝑑

𝑎
=  −14    𝑜𝑟     

𝑑

𝑎
= 14 

 ∴    𝑝(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑  ⇒    𝑝(𝑥) = 𝑎 [𝑥3 +  
𝑏

𝑎
𝑥2 +  

𝑐

𝑎
𝑥 +  

𝑑

𝑎
] 

       𝑝(𝑥) = 𝑎[𝑥3 + (−2)𝑥2 + (−7)𝑥 + 14]         ⇒         𝑝(𝑥) = 𝑎 [𝑥3 +  
𝑏

𝑎
𝑥2 +  

𝑐

𝑎
𝑥 + 

𝑑

𝑎
] 

 For real value of 𝑎 = 1, 𝑝(𝑥) =  𝑥3 − 2𝑥2 − 7𝑥 + 14 

Que 3. Find the zeros of the polynomial 𝒇(𝒙) =  𝒙𝟑 − 𝟓𝒙𝟐 − 𝟐𝒙 + 𝟐𝟒, if it is given that the 

product of its two zeros is 12. 

Sol.  Let 𝛼, 𝛽 𝑎𝑛𝑑 𝛾 be the zeros of polynomial 𝑓(𝑥) such that 𝑎𝑏 = 12. 

 We have, 𝛼 +  𝛽 +  𝛾 =  
−𝑏

𝑎
=  

−(−5)

1
= 5 

  𝛼𝛽 +  𝛽𝛾 +  𝛾𝛼 =  
𝑐

𝑎
=  

−2

1
=  −2  𝑎𝑛𝑑 𝛼𝛽𝛾 =  

−𝑑

𝑎
=  

−24

1
=  −24 

 Putting 𝛼𝛽 = 12 𝑖𝑛 𝛼𝛽𝛾 =  −24, 𝑤𝑒 𝑔𝑒𝑡 

  12𝛾 =  −24                  ⇒               𝛾 =  −
24

12
=  −2 

 Now, 𝛼 +  𝛽 +  𝛾 = 5              ⇒               𝛼 +  𝛽 − 2 = 5 

 ⇒  𝛼 +  𝛽 = 7                           ⇒                𝛼 = 7 − 𝛽 

 ∴     𝛼𝛽 = 12 

 ⇒ (7 −  𝛽)𝛽 = 12                   ⇒                 7𝛽 −  𝛽2 = 12 

 ⇒  𝛽2 − 7𝛽 + 12 = 0            ⇒                  𝛽2 − 3𝛽 − 4𝛽 +  12 = 0 

 ⇒  𝛽 = 4     𝑜𝑟       𝛽 = 3 

 ∴    𝛼 = 3     𝑜𝑟      𝛼 = 4 

Que 4. If the remainder on division of 𝒙𝟐 − 𝒌𝒙𝟐 + 𝟏𝟑𝒙 − 𝟐𝟏 𝒃𝒚 𝟐𝒙 − 𝟏 𝒊𝒔 − 𝟐𝟏, find the 

quotient and the value of k. Hence, find the zeros of the cubic polynomial 𝒙𝟑 − 𝒌𝒙𝟐 + 𝟏𝟑𝒙. 

Sol. Let 𝑓(𝑥) =  𝑥3 − 𝑘𝑥2 + 13𝑥 − 21 

Then 𝑓 (
1

2
) =  −21                 ⇒              (

1

2
)

3

− 𝑘 (
1

2
)

2

+ 13 (
1

2
) − 21 =  −21 

Or 
1

8
−  

1

4
𝑘 +  

13

2
− 21 + 21 = 0          𝑜𝑟             

𝑘

4
=  

53

8
        ⇒      𝑘 =  

53

2
 

∴ 𝑓(𝑥) =  𝑥3 −  
53

2
𝑥2 + 13𝑥 − 21 

Now,  𝑓(𝑥) =  𝑞(𝑥)(2𝑥 −  1) − 21 



⇒               𝑥3 −  
53

2
𝑥2 + 13𝑥 − 21 = 𝑞(𝑥)(2𝑥 − 1) − 21 

⇒                 (𝑥3 −  
53

2
𝑥2 + 13𝑥) ÷ (2𝑥 − 1) = 𝑞(𝑥) 

 

 

 

 

 

 

 

 

𝑖. 𝑒. ,      𝑥3 −  
53

2
𝑥2 + 13𝑥 = (2𝑥 − 1) (

1

2
𝑥2 − 13𝑥) =  

1

2
𝑥(2𝑥 − 1)(𝑥 − 26) 

For zeros,  𝑥3 −  
53

2
𝑥2 + 13𝑥 = 0    ⇒    

1

2
𝑥(2𝑥 − 1)(𝑥 − 26) = 0      ⇒       𝑥 = 0,

1

2
, 26 

Que 5. Obtain all other zeros of 𝟑𝒙𝟒 + 𝟔𝒙𝟐 − 𝟏𝟎𝒙 − 𝟓, if two of its zeros are √
𝟓

𝟑
  𝒂𝒏𝒅 − √

𝟓

𝟑
. 

Sol. Since two zeros are √
5

3
 𝑎𝑛𝑑 − √

5

3
, 𝑠𝑜 (𝑥 −  √

5

3
) (𝑥 +  √

5

3
) =  𝑥2 −  

5

3
  is a factor of the 

given polynomial. 

Now, we divide the given polynomial by (𝑥2 −  
5

3
) to obtain other zeros. 

 

 

 

 

 

 

 

 

So, 3𝑥4 + 6𝑥3 − 2𝑥2 − 10𝑥 − 5 =  (𝑥2 −  
5

3
) (3𝑥2 + 6𝑥 + 3) 



Now,   3𝑥2 + 6𝑥 + 3 = 3(𝑥2 + 2𝑥 + 1) = 3(𝑥 + 1)2 = 3(𝑥 + 1)(𝑥 + 1) 

So its zeros are -1, - 1. 

Thus, all the zeros of given polynomial are √
5

3
, − √

5

3
, −1 𝑎𝑛𝑑 − 1. 

Que 6. Given that √𝟐 is a zero of the cubic polynomial space 𝟔𝒙𝟑 +  √𝟐𝒙𝟐 − 𝟏𝟎𝒙 − 𝟒√𝟐, 

find its other zeros. 

Sol. The given polynomial is 𝑓(𝑥) = (6𝑥3 + √2𝑥2 − 10𝑥 − 4√2). Since √2 is the zero of 

𝑓(𝑥), it followa that (𝑥 −  √2) is a factor of 𝑓(𝑥). 

On dividing 𝑓(𝑥) by (𝑥 −  √2), we get 

 

∴ 𝑓(𝑥) = 0 ⇒ (𝑥 −  √2)(6𝑥2 + 7√2𝑥 + 4) = 0     ⇒      (𝑥 − √2)(3√2𝑥 + 4)(√2𝑥 + 1) = 0 

𝑥 − √2 = 0, 3√2𝑥 + 4 = 0, √2𝑥 + 1 = 0 

Hence, 𝑥 =  √2, 𝑥 =  − 
2√2

3
, 𝑥 =  

−√2

2
 and  all zeros of 𝑓(𝑥)𝑎𝑟𝑒 √2,

−2√2

3
,

−√2

2
. 


