SECTION – A (10 X 2 = 20 Marks)
                                                            Answer Any TEN Questions 
1. Bernoulli’s formula
 - +  -….. where   ,….. are functions obtained by integrating v successively w.r.t x and ,… are functions obtained by differentiating u successively w,r.t x.
 2. ∫𝑥4 𝑠𝑖𝑛𝑥 𝑑𝑥 = cos x ( - 𝑥4 + 12 x2 -24) + sin x ( 4 x3 – 24x).
3. 𝑑𝑥 =  =  = 
4. A function f(x) is said to be an odd function if on replacing by –x we get f(-x) = -f(x) and a function f(x) is said to be an even function if on replacing by –x we get f(-x) = f(x).
5. 𝑎0 =  dx =  – 1).
6. Auxillary equation for ( m2 – 5m + 6) = 0  
                                      (m -2) (m-3) = 0.The roots are 2, 3.
    The complementary function A + B 

7. A partial differential equation has 3 types of solution (i) Complete solution (ii) General       solution (iii) Singular solution.

8. The Laplace transform is a linear operator and it satisfies the Linearity property,
    L(af(t) + bg(t)) = L(af(t)) + L(bg(t)) where a and b are constants.

9. L(1) = -1/s ( 1/ est ) 
            =  1/s.
10. (xyz - ) + (xyz -  )+ (xyz - )
             = ( yz -2x) + (xz)  + (xy) 
11. The scalar point function  +  is called the divergence of the vector point function denoted by div.V or 
12. If  is said to be solenoidal.

SECTION – B (5X 5=25Marks)
                                                  Answer Any FIVE Questions
13.  = Here m = 6 and n = 4. Both are even.
The formula is  = 
                  =  .
14.  = 
Integrating by parts we get In  = cos n-1 x sinx + (n -1)  - )dx
                                                  = cos n-1 x sinx + (n -1)  – (n-1)dx
                                                   = cos n-1 x sinx + (n -1) In-2 – (n-1) In
                                                 In = cos n-1 x sinx In-2
                                    In =         
 =  …..1 when n is odd
                                   =    ….. when n is even
15. The Fourier series in the interval (𝑥) = x  (0, 2 is 
f (x) =  + cos nx +  sin nx.
                   a0 =  = 2
                   an =  = 0. (by Bernoulli’s theorem) 
                   bn =  =  
  Fourier series   f(x) =  + cos nx +  sin nx.
                                   =  - 2  = .
16. The auxillary equation is (m2 +2m +1) = 0
(m +1)2 = 0 ; m = -1,-1
The complementary function is y = (A x + B) e-x 
Particular integral P I =  =  sinx (Replace 
                                                              =   cosx (I
The solution y = CF + PI = (A x + B) e-x -   cosx
17. Evaluate (sin3t + t4 - 3 e7t) = 𝐿(sin3t) + L(t4) + L(3 e7t)
                                                         =   +   -  
18. grad  =  +  = (3x2y2z4)  + (2x3yz4)  + (4x3y2z3) 
div grad =  = ( +  (3x2y2z4)  + (2x3yz4)  + (4x3y2z3) 
                  = 6xy2z4 + 2 x3z4 + 12 x3y2z2
div grad( 1,-1,1) = 6 + 2 +12 = 20.
19. Given x2y2 z2 then  gives =  .
 curl  x  =  
= (4x2yz -4x2yz)  - (4y2xz - 4y2xz)  + (4z2xy - 4z2xy) 
 = 0.


SECTION – C (3X 10 = 30 Marks)
                                                   Answer Any THREE Questions

20. 𝐼𝑚, 𝑛  =
Integrating by parts 𝐼𝑚, 𝑛 =  +  𝐼𝑚,-2
𝐼𝑚, 𝑛 =  +  𝐼𝑚,-2
Particular case:  If 𝐼𝑚,   then 𝐼𝑚,𝑛 =  𝐼𝑚,𝑛-2.
Also integrating by substitution when n = 1 and m=1 we get 𝐼𝑚, 1 =   and 𝐼1, n =  .
21.  Fourier series   f(x) =  + cos nx +  sin nx.
Since f(x) is neither odd function nor even function 
0 =  = 
 an =  =  = 
                   bn =  = =  =  
The Fourier series is f(x) =   +  + 
 + 4 -2  
It is Lagrange’s linear equation. Its auxillary equation  =  = 
 =  or y dy = z dz.
Integrating this   =  +  or  - .
Also  =  = .
Integrating this log x = log(y + z) + log  (or)  = .
The general integral is f ( -  ) = 0.
23.  = + 
            4s +5 = A (s -1) (s +2) + B (s+2) + C(s-1)2. 
Putting s =1, s = -2 and equating of s2 we get B = 3,C = -1/3, A= 1/3. 
 =  =   + 3 -  
24. a) Since 𝐹⃗ = axy +  is irrotational , then 
 =0;  (2- a) x = 0 ; 2- a = 0; a = 2                           (5 marks) 
 = -  - + .
 ) =  = 2(z + x +y)          (5 marks)




   

 


 
