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Instructions: Attempt all questions. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Use epsilon and delta definition of limit to show that the lim
𝑥→8

√𝑥
3

= 2 

 
4 CO1 

Q 2 Perform successive differentiation to find the nth derivate of 𝑒𝑥(2𝑥 + 3)3 

 
4 CO2 

Q 3 
For the curve 𝑟 = 𝑎𝑠𝑖𝑛𝑛𝜃, prove that    𝑝2 =

𝑟4

𝑛2𝑎2−(𝑛2−1)𝑟2
 

 

4 CO3 

Q 4 
Expand (

1+𝑒𝑥

2𝑒𝑥 )
1/2

up to the term containing 𝑥2. 

 

4 CO5 

Q 5 If u is a homogeneous function of two variables 𝑥, 𝑦, 𝑧 of degree, 𝑛 then  

show that 

𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
+ 𝑧

𝜕𝑢

𝜕𝑦
= 𝑛𝑢 

 

4 CO6 

SECTION B  

(4Qx10M= 40 Marks) 

Q 1 Sketch the Cycloid 𝑥 = 𝑎(𝑡 + 𝑠𝑖𝑛𝑡), 𝑦 = 𝑎(1 − 𝑐𝑜𝑠𝑡) 

 
10 CO4 

Q 2 Discuss the function  𝑥3𝑦2(12 − 3𝑥 − 4𝑦) for extreme values. 10 CO5 

Q 3 If 𝑥𝑥𝑦𝑦𝑧𝑧 = 𝑐 show that at 𝑥 = 𝑦 = 𝑧 

 

𝜕2𝑧

𝜕𝑥𝜕𝑦
= −(𝑥𝑙𝑜𝑔𝑒𝑥)−1 

 

10 CO2 



Q 4 State and prove Leibnitz’s theorem 

                      

                           OR 

 

Establish the formula for length of perpendicular from pole to the tangent in 

polar coordinates. 

 

10 CO6 

SECTION-C 

(2Qx20M=40 Marks) 

Q 1 (a) Expand √1 + 𝑥 + 2𝑥2 in powers of (𝑥 − 1). 

                                       

OR 

 

Verify Rolle’s theorem for the function 𝑓(𝑥) = 𝑥(𝑥 + 3)𝑒−𝑥/2 in −3 ≤ 𝑥 ≤ 0. 

 

10 CO5 

      (b) Trace the Cardioid r= 𝑎(1 − 𝑐𝑜𝑠𝜃) 

 

OR 

 

Trace the Folium of Descartes 𝑥3 + 𝑦3 = 3𝑎𝑥𝑦 

 

10 CO4 

Q 2 (a) Discuss the asymptotes of: 

 

(𝑥 − 𝑦)2(𝑥2 + 𝑦2) − 10(𝑥 − 𝑦)𝑥2 + 12𝑦2 + 2𝑥 + 𝑦 = 0 

 

10 CO3 

      (b) 
Evaluate lim

𝑥→∞
𝑠𝑖𝑛−1√

𝑎−𝑥

𝑎+𝑥
𝑐𝑜𝑠𝑒𝑐√𝑎2 − 𝑥2 

 

10 CO5 

 




