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Attempt any four questions. All questions carry equal marks. 

 

1.   Sketch the graph of the function 𝑓(𝑥) =  
𝑥 −6

𝑥 −18
  by determining intervals of increase and decrease,            

relative  extrema, concavity, infection points and horizontal/vertical asymptotes (if any). 

Determine whether the graph of the given function has a vertical tangent or a cusp. If yes, find the 

same: 

𝑓(𝑥) = (4𝑥 − 1)3 4⁄ + 3 

It is estimated that when x units of a certain commodity are produced, the total cost (in rupees) is 

given by 𝐶(𝑥) =  
𝑥2

2
+ 16𝑥 + 800 and they can all be sold at a price of (150 – x) rupees per unit. Find 

the level of production that would minimize the average cost.  

 

       2.  Identify and sketch the curve: 3𝑥2 + 𝑦2 + 2√3 𝑥 − 8𝑥 + 8√3  𝑦 = 0. 

  Sketch the polar curve:  𝑟 = 3𝑐𝑜𝑠3𝜃. 

  Evaluate   lim𝑥→∞[ 
𝑒5𝑥

𝑐𝑜𝑠ℎ5𝑥
 ]. 

 

       3.  Find the length of the arc of the curve     𝑦 = log [
𝑒𝑥−1

𝑒𝑥+1
]     𝑓𝑟𝑜𝑚  𝑥 = 1 𝑡𝑜 𝑥 = 2. 

Find the area of surface generated by revolving the curve   𝑥 = 3 + 2𝑡 , 𝑦 = 9 − 3𝑡 ; 1 ≤ 𝑡 ≤ 4 

about  𝑦 − 𝑎𝑥𝑖𝑠. 

Let R be the region between the curves   𝑦2 = 𝑥3 𝑎𝑛𝑑 𝑥2 = 𝑦3. Find the volume of the solid 

generated when R is revolved about 𝑥 − 𝑎𝑥𝑖𝑠. 

      4.  A ball is thrown from the ground level so as to just clear a wall 4 meters high at a distance of 4 meters 

from the point of projection and falling at a distance of 14 meters from the wall. Find the magnitude 

and direction of the velocity of the projection of the ball with the horizontal. 
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A particle moves in space with acceleration 𝒂⃗⃗ (𝑡) = 𝑒𝑡  𝒊̂ + 2 𝑡 𝒋̂  −  2 𝑠𝑖𝑛 2𝑡 𝒌̂.  Find the particle’s 

position if the position at time t=0 is at the point (2, 1, -1) and  𝒗⃗⃗ (0) = 𝒊̂ + 𝒌̂. 

Find the arc length parametrization of the line 𝑥 = −5 + 3𝑡, 𝑦 = 2𝑡, 𝑧 =  5 + 𝑡 that has the same 

direction as the given line and has reference point (-5, 0, 5).                                                

 

     5.  Find the curvature and radius of curvature for the graph of vector equation 

           𝒓⃗ (𝑡) =  𝑒𝑡  𝑐𝑜𝑠 𝑡 𝒊̂ +  𝑒𝑡  𝑠𝑖𝑛 𝑡 𝒋̂ + 𝑒𝑡  𝒌̂  at t=0. 

         Determine for what values of t the vector valued function 

           𝑓 (𝑡) = 〈 𝑙𝑛(𝑡 + 1), |𝑡 + 2|, [𝑡] 〉 is continuous? 

If the foci of an ellipse are at points (3,1) and (3, -5) with length of major axis as 12, find its equation. 

          

6.  If 𝑅⃗ (𝑡) is the position vector of a particle in a plane at time t, find the time in the given interval when 

the velocity and acceleration are orthogonal, where 

𝑅⃗ (𝑡) = (2𝑡 − 5sint)𝑖̂ + (2 − 5𝑐𝑜𝑠𝑡)𝑗̂     ;   0 ≤ 𝑡 ≤ 2𝜋. 

Evaluate the integral  ∫ 6𝑡𝑎𝑛4𝑥
𝜋/4

−𝜋/4
 𝑑𝑥   using the Reduction formula. 

If 𝑞 = 𝑡𝑎𝑛−1𝑝 , prove that    (1 + 𝑝2)𝑞𝑛+2 + 2(𝑛 + 1)𝑝𝑞𝑛+1 + 𝑛(𝑛 + 1)𝑞𝑛 = 0. 
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