
Long Answer Type Questions 

[4 MARKS] 

 

Que 1. Using factor theorem, factorise the polynomial 𝒙𝟑 + 𝒙𝟐 − 𝟒𝒙 − 𝟒. 

Sol. 𝐿𝑒𝑡 𝑝(𝑥)  =  𝑥3  +  𝑥2  − 4𝑥 − 4. 

The constant term in 𝑝(𝑥) is equal to -4 and factors of -4 are ±1, ±2, 

Putting 𝑥 𝑥 =  −1 𝑖𝑛 𝑝(𝑥), 𝑤𝑒 ℎ𝑎𝑣𝑒 

𝑝(−1)  =  (−1)3  + (−1)2  − 4 × (−1)  − 4 

= −1 +  1 +  4 −  4 =  0 

∴  (𝑥 + 1) is a factor of 𝑝(𝑥)  

Putting 𝑥  𝑥 = 2 𝑖𝑛 𝑝(𝑥), we have 

𝑝(2)  =  23 + 22  − 4 × 2 − 4 

= −8 + 4 + 8 − 4 

𝑝(−2) = 0 

∴ (𝑥 + 2) is a factor of 𝑝(𝑥). 

As 𝑝(𝑥) is a polynomial of degree 3, so it cannot have more than three linear factors. 

∴      𝑝(𝑥) = 𝑘(𝑥 + 1)(𝑥 + 2)(𝑥 − 2) 

𝑥2 + 𝑥2 − 4𝑥 − 4 = 1(𝑥 + 1)(𝑥 + 2)(𝑥 − 2) 

= (𝑥 + 1)(𝑥 + 2)(𝑥 − 2) 

Que 2. Factorise: 𝒙𝟖 − 𝒚𝟖 . 

Sol. 𝑥8 − 𝑦8 = (𝑥4)2 − (𝑦4)2 

                       = (𝑥4  + 𝑦4)(𝑥4 − 𝑦4)      [𝑈sin𝑔 𝑎2 − 𝑏2  =  (𝑎 + 𝑏)(𝑎 − 𝑏)] 

= (𝑥4  + 𝑦4)[(𝑥2)2  − (𝑦2)2] 

= (𝑥4  +  𝑦4)(𝑥2  +  𝑦2)(𝑥2  −  𝑦2) 

= (𝑥4 + 𝑦4)(𝑥2 + 𝑦2)(𝑥 + 𝑦)(𝑥 − 𝑦) 

Que 3. Factorise: 𝒙𝟑 + 𝟏𝟑𝒙𝟐  + 𝟑𝟐𝒙 + 𝟐𝟎. 

Sol. Let 𝑝(𝑥)  =  𝑥3  + 13𝑥2  + 32𝑥 + 20 

The constant term in   is equal to 20 and the factors of 20 are ±1, ±2, ±4, ±5, ±10. 



Putting 𝑥 = −2 𝑖𝑛 𝑝(𝑥), we have 

𝑝(−2)  =  (−2)3  + 13(−2)2  + 32(−2) + 20 

= −8 + 52 − 64 + 20 = −72 + 72 = 0 

𝑝(−2) = 0 

As 𝑝(−2) = 0, 𝑠𝑜(𝑥 + 2) is a factor of 𝑝(𝑥). Now, divide 𝑝(𝑥) by (𝑥 + 2)                 

 

 

 

 

 

 

 

 

∴  𝑝(𝑥)  =  (𝑥 + 2) (𝑥2 + 11𝑥 + 10)  

=  (𝑥 + 2) [𝑥2 + 10𝑥 + 𝑥 + 10] 

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

= (𝑥 + 1)(𝑥 + 2)(𝑥 + 10) 

Que 4. Factorise 𝟐𝒙𝟐  − 𝟑𝒙𝟐 − 𝟏𝟕𝒙 + 𝟑𝟎. 

Sol.    Let, 𝑝(𝑥)  = 2𝑥3  − 3𝑥2 − 17𝑥 + 30. 

∴                 𝑝(2) = 2 × 23  − 3 × 22  − 17 × 2 + 30 = 16 − 12 − 34 + 30 

                   𝑝(2)  = 46 − 46 = 0 

As 𝑝(2)  = 0, Therefore (x – 2) is a factor of p(x) 

Let us divide 𝑝(𝑥) 𝑏𝑦 (𝑥 − 2) by long division method as given below: 



 

∴  𝑝(𝑥)  =  2𝑥3  − 3𝑥2  − 17𝑥 + 30 =  (𝑥 − 2)(2𝑥2 + 𝑥 − 15) 

                = (𝑥 − 2)(2𝑥2 + 6𝑥 − 5𝑥 − 15) = (𝑥 − 2)[2𝑥(𝑥 + 3) − 5(𝑥 + 3)] 

                = (𝑥 − 2)[(𝑥 + 3)(2𝑥 − 5)] = (𝑥 − 2)(𝑥 + 3)(2𝑥 − 5) 

Que 5. If both (𝒙 − 𝟐) and (𝒙 −
𝟏

𝟐
) are factors of 𝒑𝒙𝟐 + 𝟓𝒙 + 𝒓, Show that p = r. 

Sol. 𝐿𝑒𝑡 𝑓(𝑥) = 𝑝𝑥2 + 5𝑥 + 𝑟, 

As (𝑥 − 2 is a factor of 𝑓(𝑥), 𝑆𝑜 𝑓(2) = 0 

𝑝 × 22  + 5 × 2 + 𝑟 = 0 

⇒  4𝑝 + 10 + 𝑟 = 0                . . . . . . . . . . (𝑖) 

Also (𝑥 −
1

2
) is a factor of 𝑓(𝑥), 𝑠𝑜 𝑓(

1

2
) = 0 

𝑝 (
1

2
)

2

 + 5.
1

2
+ 𝑟 = 0 

⇒
𝑝

4
+

5

2
+ 𝑟 = 0      ⇒ 𝑝 + 10 + 4𝑟 = 0 

From equations (i) and (ii), we have 

4𝑝 + 10 + 𝑟 = 𝑝 + 10 + 4𝑟 

4𝑝 − 𝑝 = 10 + 4𝑟 − 10 − 𝑟 

⇒   3𝑝 = 3𝑟    ⇒  𝑝 = 𝑟 

Que 6. Without actual division, prove that 𝟐𝒙𝟒 + 𝒙𝟑 − 𝟏𝟒𝒙𝟐 − 𝟏𝟗𝒙 − 𝟔 is exactly 

divisible by 𝒙𝟐  + 𝟑𝒙 + 𝟐. 

Sol.   Let 𝑝(𝑥)  =  2𝑥4 + 𝑥3 − 14𝑥2 − 19𝑥 − 6 𝑎𝑛𝑑 𝑞(𝑥)  =  𝑥2 + 3𝑥 + 2 



Then, 𝑞(𝑥)  = 𝑥2  + 3𝑥 + 2 = 𝑥2 + 2𝑥 + 𝑥 + 2 

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

Now, 𝑝(−1) =  2(−1)4  + (−1)3  − 14(−1)2  − 19(−1) − 6 

                        = 2 − 1 − 14 + 19 − 6 = 21 − 21 

𝑝(−1) = 0 

And, 𝑝(−2) = 2(−2)4 + (−2)3 − 14(−2)2  − 19(−2) − 6 

                       = 32 − 8 − 56 + 38 − 6 = 70 − 70 

         𝑝(−2) = 0 

⇒ (𝑥 + 1) 𝑎𝑛𝑑 (𝑥 + 2) are the factors of 𝑝(𝑥), 𝑠𝑜 𝑝(𝑥) is divisible by (𝑥 + 1) and (𝑥 + 2). 

Hence, 𝑝(𝑥) is divisible by (𝑥 + 1)(𝑥 + 2)  =  𝑥2  + 3𝑥 + 2. 
 

Que 7. Find the value of 
𝟏

𝟐𝟕
𝒓𝟑 − 𝒔𝟑 + 𝟏𝟐𝟓𝒕𝟑 + 𝟓𝒓𝒔𝒕, 𝒘𝒉𝒆𝒏 𝒔 =

𝒓

𝟑
+ 𝟓𝒕. 

Sol.   
1

27
𝑟3 − 𝑠3 + 125𝑡3 + 5𝑟𝑠𝑡 

            =
1

33 𝑟3 + (−𝑠)3 + 53𝑡3 + 5𝑟𝑠𝑡 = (
𝑟

3
)

3

+ (−𝑠)3  + (5𝑡)3  − 3 (
𝑟

3
) (−𝑠)(5𝑡) 

            =  ( 
𝑟

3
+ (−𝑠) + 5𝑡) [(

𝑟

3
)

2

+ (−𝑠)2 + (5𝑡)2 −
𝑟

3
. (−𝑠) − (−𝑠)(5𝑡) −

𝑟

3
(5𝑡)]  

            = ( 
𝑟

3
− 𝑠 + 5𝑡) ( 

𝑟2

9
+ 𝑠2 + 25𝑡2 +

𝑟𝑠

3
+ 5𝑠𝑡 −

5𝑟𝑡

3
 ) 

Now, 𝑠 =
𝑟

3
+ 5𝑡               (Given)               ⇒

𝑟

3
− 𝑠 + 5𝑡 = 0 

∴  
1

27
𝑟3  − 𝑠3  + 125𝑡3  + 5𝑟𝑠𝑡 = 0 × (

𝑟2

9
+ 𝑠2  + 25𝑡2 +

𝑟𝑠

3
+ 5𝑠𝑡 −

5𝑟𝑡

3
) = 0 

 


