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UNIT-I 
 

1. a. If u = log(x3 + y3 + z3 -3xyz) then show that � 𝜕𝜕
𝜕𝜕𝜕𝜕

+ 𝜕𝜕
𝜕𝜕𝜕𝜕
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�
2
𝑢𝑢 = −9

(𝜕𝜕+𝜕𝜕+𝜕𝜕)2 .  [7M] 

b. If u = x2 + y2 + z2, v = xy + yz + zx, w = x + y + z, find 𝜕𝜕(𝑢𝑢,𝑣𝑣,𝑤𝑤)
𝜕𝜕(𝜕𝜕,𝜕𝜕,𝜕𝜕)  . Are u,v,w functionally related? If 

so find the relation between them.        [7M] 
      OR 

2. a. If u = x2 + y2 + z2 and x = e2t , y = e2tcos3t, z = e2tsin3t, find 𝑑𝑑𝑢𝑢
𝑑𝑑𝑑𝑑

.    [7M] 
b. If f(x,y) = tan-1(xy), compute f(0.9,-1.2) approximately using Taylor’s series.  [7M] 

 
UNIT-II 

 
3. a. Examine the function f(x,y)= x3 + 3xy2 -15x2 -15y2 + 72x for extreme values.  [7M] 

b. Divide 24 into three parts such that the continued product of the first, square of the second and the 
cube of the third may be maximum.        [7M] 
      OR 

4. a. Examine the function f(x,y)= x3 + y3 -3axy for maximum and minimum values.  [7M] 
b. A unit sphere x2 + y2 + z2 =1 is placed in a room where the temperature T at any point (x,y,z) is T = 
400xyz2. Determine the highest temperature on the surface of the unit sphere.  [7M] 

 
UNIT-III 

 
5. a. Evaluate the integral by changing the order ofintegration ∫ ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥√𝜕𝜕

𝜕𝜕
1
0   [7M] 

b. Evaluate ∫ ∫ ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥1−𝜕𝜕
0

1
𝜕𝜕2

1
0         [7M] 

      OR 
6. a.Determine the area lying inside the circle r = asin𝜃𝜃 and outside the cardioidr = a(1-cos𝜃𝜃) using 

double integral.          [7M] 
b. Find the volume cut off from the cylinder x2 + y2 = ax by the planes z = 0 and z = x. [7M]  

 
UNIT-IV 

 
7. a. Solve (y4 + 2y)dx + (xy3 + 2y4 -4x) dy = 0.      [7M] 

b. The normal temperature of the air is considered to be30oC in a room. Ifa body when placed in the 
room cools from 80o C to 60oC in 12 minutes, find the temperature of the body after 24 minutes. 
            [7M] 
      OR 

8. a. Solve 𝑑𝑑
2𝜕𝜕

𝑑𝑑𝜕𝜕2
+ 2 𝑑𝑑𝜕𝜕

𝑑𝑑𝜕𝜕
+ 3𝑥𝑥 = 𝑒𝑒𝜕𝜕𝑐𝑐𝑐𝑐𝑐𝑐𝑥𝑥 + 𝑥𝑥       [7M] 

b. Using the method of variation of parameters solve 𝑑𝑑
2𝜕𝜕

𝑑𝑑𝜕𝜕2
+ 4𝑥𝑥 = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥   [7M]  

            



 
UNIT-V 

 
9. a. Find the Laplace transform of the function f(t) = 𝑒𝑒−𝑑𝑑 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑

𝑑𝑑
𝑥𝑥𝑡𝑡𝑑𝑑

0     [7M] 

b. Solve the differential equation (D3 – 3D2 +3D -1)y = t2etwhere D = 𝑑𝑑
𝑑𝑑𝑑𝑑

using Laplace transform if 
the initial conditions are 𝑥𝑥 (0)  = 1,𝑥𝑥′ (0)  =  0, 𝑥𝑥′′(0)  =  −2.     [7M] 
  
      OR 
 

10. a. Evaluate ∫ 𝑡𝑡𝑒𝑒−2𝑑𝑑𝑐𝑐𝑠𝑠𝑡𝑡3𝑡𝑡𝑥𝑥𝑡𝑡∞
0  using Laplace transform.     [7M] 

b. Applying convolution theorem find L-1� 𝑠𝑠2

(𝑠𝑠2+𝑎𝑎2)(𝑠𝑠2+𝑏𝑏2)�.     [7M] 
 


