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B TECH 

(SEM-III) THEORY EXAMINATION 2020-21 
MATHEMATICS-III 

Time: 3 Hours        Total Marks: 70 
Note:  1. Attempt all Sections. If require any missing data; then choose suitably. 
 

SECTION A 
1. Attempt all questions in brief.      2 x 7 = 14 

a.  Show that the function 𝑓ሺ𝑧ሻ ൌ 𝑥ଶ െ 𝑦ଶ is harmonic function.  
b.  Define the Poisson distribution with mean and variance.   

c.  Write the normal equation for the curve 𝑦 ൌ
௔

௫
൅ 𝑏√𝑥.  

d.  Prove that 𝑒௫ ൌ ቀ୼మ

ா
ቁ 𝑒௫.

ா ௘ೣ

୼మ௘ೣ 

e.  Write the relation between nth divided difference and nth forward difference. 
f.  What do you mean by initial value problem? 

g.  Find 𝑍ିଵ ቀ ହ

ହ௭ିଵ
ቁ 

 

 
SECTION B 

2. Attempt any three of the following:      7 x 3 = 21 
a.   State and prove the Cauchy Integral formula. Also evaluate׬

ସିଷ௭

௭ሺ௭ିଵሻሺ௭ିଶሻ
𝑑𝑧஼ , where C 

is the circle|𝑧| ൌ 3/2,                                                 
 

b.    In a partially distributed laboratory record of an analysis of a correlation data, the 
following result are legible: 
Variance 𝑜𝑓 𝑥  ൌ 9 
Regression equation: 8𝑥 െ 10𝑦 ൌ 66 ൌ 0, 40𝑥 െ 18𝑦 ൌ 214. 
What were (a) the mean of 𝑥and 𝑦. (b) the standard deviation of 𝑦 and the coefficient 
of 𝑥 𝑎𝑛𝑑  𝑦: 

c.   
Decompose 𝐴 ൌ ቈ

  5  െ2            1
 7   1       െ 5

    3           7           4
቉ in the form LU, where L is lower triangular 

matrix and U is upper triangular matrix and hence solve the system of equations: 
5𝑥 െ 2𝑦 ൅ 𝑧 ൌ 4 
7𝑥 ൅ 𝑦 െ 5𝑧 ൌ 8 

3𝑥 ൅ 7𝑦 ൅ 4𝑧 ൌ 10. 
d.   If 𝐹௖ሺ𝑝ሻ ൌ

ଵ

ଶ
𝑡𝑎𝑛ିଵ ଶ

௣మ, then find 𝑓ሺ𝑥ሻ. 

 
e.   Given the initial value problem 

ௗ௬

ௗ௫
ൌ 𝑥ଷ െ 𝑦ଷ, 𝑦ሺ0ሻ ൌ 1. 

Find the numerical solution of differential equation at𝑥 ൌ 0.6 𝑤𝑖𝑡ℎ ℎ ൌ 0.2 by using 
Runge-Kutta method of Fourth order. 
 

SECTION C 
3. Attempt any one part of the following:     7 x 1 = 7 

(a) Evaluate the contour integration:׬
ଵ

௔ା௕ ୱ୧୬ ఏ
𝑑𝜃,

ଶగ
଴  𝑤ℎ𝑒𝑟𝑒 𝑎 ൐|𝑏|. 

 
(b) Determine  the  analytic  function 𝑓ሺ𝑧ሻ ൌ 𝑢 ൅ 𝑖𝑣,  in  terms  of 𝑧,  whose  real  part  is 

𝑒௫ሺ𝑥 cos 𝑦 െ 𝑦 sin 𝑦ሻ 
 
4. Attempt any one part of the following:     7 x 1 = 7 

(a) Find Fourier cosine transform of 
ଵ

ଵା௫మand hence find Fourier sine transform of 
௫

ଵା௫మ. 
(b) Solve by Z-transform the differential equation𝑦௞ାଶ ൅ 6𝑦௞ାଵ ൅ 9𝑦௞ ൌ 2௞; ሺ𝑦଴ ൌ  𝑦ଵ ൌ

0ሻ. 
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5. Attempt any one part of the following:     7 x 1 = 7 

(a) Show that Poisson distribution is a limiting case of Binomial distribution when 𝑝 is 
very  small  and 𝑛  is  very  large.  Also  find  the  mean  and  variance  of  the  Poisson 
distribution. 

(b)  Find the mean and variance of normal distribution. 
 
6. Attempt any one part of the following:     7 x 1 = 7 

(a)  Write the order of convergence of an iterative method. Prove that rate of convergence 
of Newton Raphson method is quadratic. 
 

(b)  State and prove the Lagrange interpolation formula. Find the interpolating polynomial 
by By Lagrange interpolation formula for the given data. 
 

𝑥 5 6 9 11 
y 12 13 14 16 

 

 
7. Attempt any one part of the following:     7 x 1 = 7 

(a) State and prove Simpson one third rule and Evaluate ׬
ଵ

௫మା௫ାଵ

ଶ
଴ 𝑑𝑥 using Simpson’s 

rule with eight intervals. 
 

(b) Find 𝑥 for which 𝑦 is maximum and find the max value of 𝑦 
 

𝑥 1.2 1.3 1.4 1.5 1.6 
y 0.9320 0.9636 0.9855 0.9975 0.9996 

 

 
 


