
Que 2: Let 𝑓(𝑥) be polynomial of degree four having extreme values at 𝑥 = 1 and 𝑥 =

2. If lim
𝑥→0

[1 +
𝑓(𝑥)

𝑥2
] = 3, then 𝑓(2) is equal to:                                               [JEE-MAIN 2015] 

(1)0 

(2)4 

(3) − 8 

(4) − 4 

Ans 2: 

Clearly, 𝑓(𝑥) = 𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒 

Now, lim
𝑥→0

(1 +
𝑎𝑥4+𝑏𝑥3+𝑐𝑥2+𝑑𝑥+𝑒

𝑥2
)

 

= 3 

∴ 𝑑 = 𝑒 = 0 

Now, lim
𝑥→0

(1 + 𝑎𝑥2 + 𝑏𝑥 + 𝑐) = 3 

∴ 𝑐 = 2 

Hence,  

         𝑓(𝑥) = 𝑎𝑥4 + 𝑏𝑥3 + 2𝑥2 

∴       𝑓′(𝑥) = 4𝑎𝑥3 + 3𝑏𝑥2 + 4𝑥 

                   = 𝑥(4𝑎𝑥2 + 3𝑏𝑥 + 4) 

Now, x=1 and x=2 are also solution 

∴   3 = −
3𝑏

4𝑎
 and 2 =

4

4𝑎
⇒ 𝑎 =

1

2
 and 𝑏 = −2 

∴    𝑓(𝑥) =
𝑥4

2
− 2𝑥3 + 2𝑥2 

       𝑓(2) = 8 − 16 + 8 = 0 

 

 

 

 


