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Attempt any four questions. All questions carry equal marks. 

 

1. Let 𝑓(𝑥) be a function defined by 𝑓(𝑥) = 𝑥ହ + 5𝑥ସ. Determine the intervals in which this 
function is increasing or decreasing. Further, determine the points of local maxima and local 

minima. Find the open intervals in which 𝑓(𝑥) is concave up and concave down. Also, 

determine the point of inflexion, if any. 

2. Find the following limits 

(i)  lim
௫→଴

(cosec𝑥 − cot 𝑥),          (ii)  lim
௫→଴

൬
1

𝑒௫ − 1
−

1

𝑥
൰,     (iii) lim

௫→ଵ
(1 − 𝑥)tan

𝜋𝑥

2
. 

3. Use cylindrical shells to find the volume of the solid generated when the region bounded by 

curves 𝑦 = 4𝑥 − 𝑥ଶ, 𝑦 = 3 is revolved about line 𝑥 = 1. 

4. Find the area of surface generated by the revolving the curves 

         (i)   𝑥 = ඥ16 − 𝑦ଶ , 0 ≤ 𝑦 ≤ 2  about y-axis,    (ii) = √𝑥 − 1 ,  2 ≤ 𝑥 ≤ 3  about x-axis. 

5. Identify and sketch the conic 4𝑦ଶ + 𝑥ଶ + 8𝑦 − 10𝑥 + 13 = 0. Mark the coordinates of foci.  

 Find the equation of the ellipse whose foci are (2, 2) and (2, 4) and major axis of length 2. 

6. If 𝑟(𝑡) is the position of a particle in plane at time 𝑡, find the time in the given interval when 
the velocity and acceleration are orthogonal, where 

𝑟(𝑡) = ( 𝑡 − sin 𝑡)𝑖  + (1 − cos 𝑡)𝑗 , 0 ≤ 𝑡 ≤ 2𝜋. 
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