
 

 

Note: Attempt all questions. 

1. Attempt any four parts of the following:                                        5x4 =20 

A. The eigen vectors of a 3 × 3 real symmetric matrix 𝐴 corresponding to the eigen values 2 , 3 , 6 

are [1    0    − 1]𝑇  , [1    1    1]𝑇 𝑎𝑛𝑑  [−1    2    − 1]𝑇   respectively. Find the matrix 𝐴. 

B. Solve the following equations by Gauss-Jordan method  

    10𝑥 + 𝑦 + 𝑧 = 12 ,  𝑥 +  10𝑦 + 𝑧 =  12  𝑎𝑛𝑑  𝑥 +  𝑦 + 10 𝑧 = 12 

C. Using Relaxation method solve the system of equations: 9𝑥 − 2𝑦 + 𝑧 = 50 , 𝑥 + 5𝑦 − 3𝑧 = 18 

and −2𝑥 + 2𝑦 + 7𝑧 = 19. 

D. Determine the largest eigen value and the corresponding eigen vector of the matrix 𝐴 =

[
2 −1

−1 2
0

−1
0 −1 2

]  

E. Using the iterative method, find the inverse of 𝐴 = [
1 10
2 0

1
1

3 3 2
] taking 𝐵 = [

0.4 2.4
0.14 0.14

−1.4
−0.14

−0.85 −3.8 2.8
]  

2. Attempt any four parts of the following.        5x4=20 

A. Find a complete integral of 𝑝𝑧 = 1 + 𝑞2 

B. Find a complete integral of 𝑧2 (𝑝2 + 𝑞2) = 𝑥2+ 𝑦2 

C. Solve 
𝜕3𝑧

𝜕𝑥2𝜕𝑦
−  2 

𝜕3𝑧

𝜕𝑥𝜕𝑦2 + 
𝜕3𝑧

𝜕𝑦3 =
1

𝑥2  

D. If a string of length 𝑙 is initially at rest in equilibrium position and each of its point is given   the velocity  

(
𝜕𝑦

𝜕𝑡
)t=0   =  b 𝑠𝑖𝑛3 𝜋𝑥

𝑙
 , find the displacement 𝑦(𝑥, 𝑡). 

E. A rectangular plate with insulated surface is 10𝑐𝑚 wide and so lomg compared to its width that it 

may be considered as infinite in length without introducing an appreciable error. If the 

temperature of the short edge 𝑦 = 0 is given by 𝑢 = 20𝑥 for 0 ≤ 𝑥 ≤ 5 and 𝑢 = 20(10 − 𝑥) for 

5 ≤ 𝑥 ≤ 10 and the two long edges 𝑥 = 0 , 𝑥 = 10 as well as the other short edge are kept at 

00𝐶, find  the temperature 𝑢 at any point (𝑥 , 𝑦).  

 

     3.    Attempt any two parts of the following.        10x2=20 
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A.  Given that 𝐼 = 𝑄 = 0 at 𝑡 = 0 , using Laplace transform, find 𝐼 in the 𝐿𝑅 circuit for 𝑡 > 0 where 

E is the voltage (potential difference) and given by 𝐸 =  𝐸0𝑠𝑖𝑛𝑤𝑡. 

B. Using Fourier transformation solve 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕2𝑢

𝜕𝑥2
 , 0 < 𝑥 < 𝜋 subject to the conditions 𝑢(𝑥 , 0) =

𝑒−𝑥 , 0 < 𝑥 <  𝜋 , 𝑢( 0 , 𝑡) = 0 , 𝑢(𝜋 , 𝑡) = 0 , 𝑡 ≥ 0.  

C. Find the Fourier transform of the function 𝑓(𝑥) = {
1 − 𝑥2       |𝑥| < 1
0               |𝑥| > 1

  hence evaluate 

∫
𝑥𝑐𝑜𝑠𝑥−𝑠𝑖𝑛𝑥

𝑥3  𝑐𝑜𝑠
𝑥

2
𝑑𝑥

∞

0
 

4.    Attempt any two parts of the following.        10x2=20 

A. Find the Z- transform of 𝑐𝑘𝑠𝑖𝑛𝛼𝑘  , 𝑘 ≥ 0 

B.   Solve 𝑦𝑘+2 −
5

6
𝑦𝑘+1 +

1

6
𝑦𝑘 = 3𝑘 ,  𝑦0 = 0 , 𝑦1 = 1 using Z-transform method. 

C. Using convolution theorem find the inverse Z-transform of 
𝑧.(𝑧+1)

(𝑧−1)3 . 

 

5.  Attempt any two parts of the following.          10x2=20 

A. Define negative binomial distribution and show that Poisson distribution is a limiting case of the 

negative binomial distribution. 

B. Find the moment generating function of the continuous normal distribution given by  

        𝑓(𝑥) =
1

𝜎√2𝜋
𝑒

− 
(𝑥−𝜇)2

2𝜎2  ,  −∞ < 𝑥 < ∞ and find its mean and variance.  

               C.   Find the mean , variance and the coefficients 𝛽1 ,𝛽2 of the distribution  

                       𝑑𝐹 = 𝑘𝑥2𝑒−𝑥𝑑𝑥 , 0 < x < ∞ 

 

 

  

 

 


