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UNIT-I 
1. a. If 𝑈 = 𝑙𝑜𝑔ሺ𝑥ଶ + 𝑦ଶሻ+ 𝑡𝑎𝑛ିଵ ቀ௬௫ቁ then show that డమ௎డ௫మ + డమ௎డ௬మ = 0 

b. If U = x2+ y2+z2 where x = et, y = et sint and z = et cost then find ௗ௎ௗ௧    
      OR 

2. a. Examine whether following functions are functionally dependent. If so, find the relation between 
them, where 𝑢 = ௫ା௬ଵି௫௬ ,𝑣 = 𝑡𝑎𝑛ିଵ𝑥 + 𝑡𝑎𝑛ିଵ𝑦  
b. Find the Taylor’s series expansion of excosy about x = 1, y = π/4   

 
UNIT-II 

 
3. a.  Find the maximum and minimum values of 𝑥ଷ + 3𝑥𝑦ଶ − 15𝑥ଶ − 15𝑦ଶ + 72𝑥  

b. A rectangular box open at the top is to have a volume of 32 cubic feet. Find the dimensions of the 
box such the material required for its construction is minimum.   
      OR 

4. a. Using Lagrange’s method of multipliers, find the point on the plane ax + by + cz = p at which the 
function f(x, y, z) = x2  + y2 + z2 has a minimum value and find this minimum value of f(x, y, z) 
b. Find the extreme values of sinx + siny + sin(x + y)   

 
UNIT-III 

5. a. Evaluate ׬ ׬ ׬ 𝑥ଵି௫଴ଵ௬మଵ଴ 𝑑𝑧𝑑𝑥𝑑𝑦  

b. Change the order of integration and evaluate ׬ ׬ 𝑥𝑦ଶ√௫ೣమరସ଴ 𝑑𝑦𝑑𝑥    

      OR 

6. a. Evaluate 
2 2( )

0 0

x ye dxdy
 

   by changing into polar co-ordinates  

b. Find the area of the region bounded by the parabolas axy 42   and ayx 42  . 

   
UNIT-IV 

 
7. a. Solve (3x2y4 + 2xy)dx + (2x3y3 – x2)dy = 0  

b. A hot coal (temperature 1200C) is immersed in ice water (temperature 00C). After 20 seconds the 
temperature of the coal drops to 800C. Assume that the ice water is kept at 00C. When does the 
temperature of the coal will reach to 200C.      
      OR 

8. a. Solve the differential equation ሺ𝐷ଷ − 3𝐷ଶ + 4𝐷 − 2ሻ𝑦 = 𝑒௫ + 𝑐𝑜𝑠𝑥  
b. Using the method of variation of parameters, solve ሺ𝐷ଶ + 4ሻ𝑦 = 𝑠𝑒𝑐2𝑥   

 

            



UNIT-V 
9. a. Find the Laplace Transform of ( )

at bte ef t
t

    

b. Find inverse Laplace transform of 𝐹ሺ𝑠ሻ = 𝑡𝑎𝑛ିଵ ቀ௦ଶቁ   
      OR 

10. a. Using Laplace Transforms, solve the initial value problem 
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b. Find the Laplace Transform of 𝑓ሺ𝑡ሻ = 𝑒ିଶ௧𝑠𝑖𝑛3𝑡𝑐𝑜𝑠2𝑡   
 


