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APPLIED MATHEMATICS 

BRANCH : MECH 
Time : 3 Hours 

Max Marks : 100 
Q.CODE : B1210 

Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type : (2 x 10) 

 a) The function f(z) = ݖ at z = 0 is  
(a) Analytic   (b) not differentiable   (c) continuous   (d) none. 

 

 b) The residue of  f(z) = 
ୱ୧୬ ௭௭ల ݖ ݐܽ   = 0 is 

(a) 
ଵଵଵ    (b) 

ଵଵଶ   (c) 
 ଵଵଶ଴   (d) none 

 

 c) The nature of singularities of the function f(z) = 
௭ଵା௭ర are 

 (a) Removal singularity  (b) simple poles  (c) essential singularity  (d) none   

 

 d) The Radius of convergence of  ∑ ௡ିଵ
(ଷ௡ାଵ)!

௡∞ଵݖ  is __________  

 e) The partial differential equation yݑ௫௫ + ௫௬ݑݕݔ2 + ௬௬ݑݔ = 0 is hyperbolic in 

(a) ݕݔ ≠ 1 (b) ݕݔ ≠ 0 (c) ݕݔ > 1 (d) ݕݔ > 0 

 

 f) The complete integral of the partial differential equation zpq = p + q ݌ =ఋ௭ఋ௫ , ݍ =
ఋ௭ఋ௬ is _______________ 

 

 g)  The complementary solution of (D ′ܦ+ − 1) z =  0 IS_______________  

Where  D=
ఋఋ௫ ′ܦ,  =

ఋఋ௬   

 

 h) If two dice are rolled once then probability of the surface whose sum  is at 
least eight is ___________________ 

 

 i) If E and F be any two events with P(E∪ (ܨ = 0.8, P(E) = 0.4 and  
P(E\F) = 0.3 then P(F) is  

(a)  
ଷ଻    (b)   

ସ଻   (c)   
 ଷହ  (d)  

ଶହ  
 

 j) E(E(2ଶ଴ଵ଻)) is equal to _______________ where E is called Expectation?  

    
Q2  Answer the following questions: Short answer type : (2 x 10) 

 a)  Let f(z) has pole of order m and g(z) has pole of order n , then what is the 
pole of the f(z)×g(z) . 

 

 b) Find the partial differential equations by eliminating arbitrary function of ݖ = ݕݔ + ଶݔ)݂ +  .(ଶݕ

 

 c) . Write only the complete integral of the partial differential equations ݖݍ݌ ݔݍଶ݌= + ݕ݌ଶݍ − sin݌;ݍ݌ =
ఋ௭ఋ௫ , ݍ =

ఋ௭ఋ௬ 

 

 d) Find the characteristics curve for ݕଶݑ௫௫ − ௬௬ݑଶݔ = ݕ,ݔ ℎݐ݅ݓ 0 ≠ 0 .  

 e) Consider the wave equation ݑ௧௧ = ,ݔ)௧ݑ ݔ௫௫ ,u(x,0)=sinݑ 0) = 1 then find 

theme value of u(ߨ,
గଶ).  

 f)  Find the value of ∫ (ଶ௭యାହ) ௗ௭
(௭ିଵ)యఊ :ߛ  ;  |ݖ| = 2  .  

 g) Find the order of the pole of f(z) = 
୸ାୱ୧୬ ௭௭ఱ ݖ ݐܽ   = 0. 
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 h) If X and Y have the joint density function  

  f(x , y) =ቊଷସ + ,ݕݔ 0 < ݔ < 1,0 < ݕ < 1

0      , ݁ݏ݈݁  

find f(y|x) .     

 

 i) A Random variable X has density function  

f(x) = ൜݁ି௫ , ݔ ≥ 0

0      , ݁ݏ݈݁         

Then find E(X). 

 

 j) Define probability density function for one dimensional continuous Random 
variable. 

 

    
Q3 a) Let X and Y be continuous random variable having joint Density Function 

given by  

,ݔ)݂  (ݕ = ൜ܿ(ݔଶ + , (ଶݕ 0 ≤ ݔ ≤ 1, 0 ≤ ݕ ≤ 1

0, ݁ݏ݅ݓݎℎ݁ݐ݋  then find 

Find (a) the value of c  

        (b) P (
ଵସ < ܺ <

ଷସ)     
        (c) Expectation of X  
        (d) Expectation of X+Y? 

(10) 

 b) The random variable  X takes the values ‘n’ with probability 
ଵଶ೙ ,݊ = 1,2, .. find 

the moment generating function , mean and variance 

(5) 

    
Q4 a) If X is normally distributed with mean 12 and standard deviation 4 then find  

(a)  P(X≥ 20)  

(b) P(0≤X≤ 12) 

(10) 

 b) A random sample of 16 values from a normal population showed a mean of 
41.5 inches and the sum of squares of deviations from this mean is equal to 
135 square inches. show that assumption of a mean of 43.5 inches for the 
population is not reasonable.   

(5) 

    
Q5 a) Prove that  ∫ ୡ୭ୱ௔௫  ௗ௫ଵା௫మ∞଴ =

గଶ௘ೌ  (10)                                       . ݐ݊ܽݐݏ݊݋ܿ ݈ܽ݁ݎ ܽ ݏ݅ ܽ ݁ݎℎ݁ݓ 

 b) Find the Taylor’s series expansion of f(z) = 
௭ିଵ௭ାଵ about z = 0 and z = 1  (5) 

    
Q6 a) Evaluate (a) ∫ ௘೥௭మ(௭ାଵ)

ఊݖ݀ ݖ| :ߛ  + 1| = 2 is the positively oriented circle. Using 

residue theorem. 

                (b) Residue [f(z) = 
ଶି௭௭మି௭] at z = ∞ 

(10) 

 b) Find the value of the integral ∫ ଵ
(௭ିଷ)(௭ఱିଵ)

ఊݖ݀ :ߛ  ;  |ݖ| = 2  is the positively 

oriented circle. 

(5) 

    
Q7 a) Evaluate the real integral ∫ (ଵାଶ௖௢௦ఏ)ௗఏହାସୡ୭ୱ ఏଶగ଴  (10) 

 b) Prove that ∫ ௗ௫ଵା௫మ∞଴ =
గଶ (5) 

    
Q8 a) Solve the wave equation ݑ௧௧ = ௫௫ݑ   with u(x,0) = ݊݅ݏଷ గ௫ଶ  ,0<x<2  ݑ௧(ݔ , 0) = 0 

with u(0,t) = u(2,t)=0 .      

(10) 

 b) Solve the partial differential equations  

ݕ) + ݔ)−p(ݔݖ + =q(ݖݕ ଶݔ ݌  ݁ݎℎ݁ݓ ଶݕ− =
ఋ௭ఋ௫ , ݍ =

ఋ௭ఋ௬ 

(5) 

    
Q9 a) Find a complete integral of pxy + pq + qy = yz (10) 

 b) Solve ቀܦଶ + ଶ′ܦ − ቁ′ܦܦ2 ݖ = ݁௫ାଶ௬ ; D=
ఋఋ௫ ′ܦ,  =

ఋఋ௬ (5) 

 


