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Max Marks: 100 
Q.CODE: B733 

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 Asymptote of a n’th degree curve cuts the curve into  
a) n points  (b) n(n-1) points   (c) n(n-2) points    (d) None ? 

 

 b) The number of asymptotes of a curve of n’th degree is 
a) Atleast one   (b) Atleast n   (c) Atmost n     (d) None 

 

 c) The sum of order and degree of the differential equation  
ௗమ

ௗ௫మ
ᇱᇱݕ) + ᇱݕ2+ (1 = 0 is     

a) 2    (b) 3    (c) 4    (d) 5  

 

 d) Let A = [ܽூ௃] be a 2017× 2017 matrix such that ܽ௜௝ =  for all I and j , then ߙ
characteristics polynomial of A is 
a)ݔଶ଴ଵହ(ݔ − ݔ)ଶ଴ଵ଺ݔ (b) (ߙ 2017 − ݔ)ଶݔ (c) (ߙ2017 −  None (d) (ߙ2017

 

 e) Let ܣ∗ = ∗ܣ ଵ ; Whereିܣ =   Then eigen values of A are ்(ܣ)
a) ߣ = ±1   (b) ߣ = ±݅    (c) |ߣ| = 1     (d) λ=±2 ? 

 

 f) If Trace(A)=3 and Trace(P)= 5,Then Trace(ܲିଵܲܣ);where P is an invertible 
matrix, Is equal to 
a)2    (b) 4    (c) 5    (d) 3 

 

 g) The Radius of curvature of the curve y = ݁௫ at the point (0 , 1) is 
a) 2√2    (b) 3√2     (c) 0    (d) None 

 

 h) Let ݌௡(ݔ) be the Legendre polynomial then ݌௡ᇱ (1)  
a) 0    (b) 1     (c) ௡(௡ିଵ)

ଶ
      (d) ௡(௡ାଵ)

ଶ
 

 

 i) Let A = [ܽூ௃] be a n× ݊ matrix such that rank of A = r ,then number of linearly 
independent solutions of the homogeneous system of equations Ax =0 is 
a) n -1   (b) n – ݊ (c)     ݎ  + – n (d)    ݎ ݎ  + 1 

 

 j) What is the integrating factor of (2y ݀3 + ݔx ݀ݕ) + 2xy(3y݀ݔ + ݔ4  (ݕ݀
a) ݔଶݕ   (b) xy    (c) xݕଶ    (d)  None 

 

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

 a) 
Find the Algebraic and Geometric multiplicity of A= ൥

1 1 1
1 1 1
1 1 1

൩ with respect to 

the eigenvalue 1? 

 

 b) Find the Radius of curvature for the pedal curve ݌ଶ =   ݎܽ
 c) Find the Radius of convergence of ∑ 5௡ݔ௡ାଶஶ

ଵ  ?  
 d) Solve (ݔଷܦଷ − ଶܦଶݔ3 + ܦݔ6 − ݕ(6 = 0 ?  
 e) What is the integrating factor of ݕᇱ + ݕ(ݔ)݌ = ≠௡; nݕ(ݔ)ݍ 0,1 ?  
 f) Write down the Lagrange sufficient conditions for a function of two variable to 

attain a minimum value ? 
 

 g) Solve the ordinary differential equation (D + 1)((ܦ − 2)ଷݕ = ܦ;0 = ௗ
ௗ௫
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 h) Find the asymptotes to the curve ݔସ + ସݕ + ݕଶݔ + ଶݕݔ = 0 which are parallel 
to the axis ? 

 

 i) Define Similar Matrices.   
 j) Let A = [ܽூ௃] be a 3× 3 matrix such that det(A - I) = 0 ,Where I be a  3× 3 

identity matrix . If Trace(A) = 13, det(A) = 36 Then find the sum of the square 
of the eigenvalues ? 

 

    
Q3 a) Find all the asymptotes of the curve  

ସݔ4 − ଶݕଶݔ13 + ସݕ9 + ଶݔݕ32 − ଷݕ42 − ଶݔ20 + ଶݕ74 + 16 = 0 
(10) 

 b) Find the radius of curvature for the curve r = ܽ(1 − cos  (5) (ߠ
    

Q4 a) Find the extrema of the function f(x,y)= ଶ(1ݕଷݔ − ݔ −  (10) (ݕ
 b) Expand f( x, y )= (2ݔ +  ଶ about the point ( x, y )=(1,1 ) by the Taylor series(ݕ

method . 
(5) 

    
Q5 a) Using method of variation of parameter solve ݔଶݕᇱᇱ+ݕݔᇱ − ݕ =  ଶ݁௫ ? (10)ݔ

 b) Find the second linear independent solution of ݕݔᇱᇱ − ݔ) + ᇱݕ(1 + ݕ = 0  
While one solution is ݁௫ ? 

(5) 

    
Q6 a) Find the series solution of ݕᇱᇱ + ᇱݕݔ + ݕଶݔ = 0 about x= 0? (10) 

 b) Prove that n݌௡(ݔ) = ௡ᇱ݌ݔ (ݔ) − ௡ିଵᇱ݌  is the Legendre (ݔ)௡݌ where ;(ݔ)
polynomial. 

(5) 

    
Q7 a) Show that n݌௡(ݔ) = (2݊ − (ݔ)௡ିଵ݌ݔ(1 − (݊ − ≤n; (ݔ)௡ିଶ݌(1 2 ? (10) 

 b) Prove that ∫ ଵݔ݀(ݔ)௡݌(ݔ)௠݌
ିଵ = 0 if m≠ ݊ ? (5) 

    
Q8 a) 

Find eigenvalue and eigenvector of A= ൥
1 0 0
2 4 0
4 2 8

൩ ? 

 

(10) 

 b) Prove that product of two unitary matrix is unitary ? (5) 
    

Q9 a) Solve (1+ݕଶ)݀ݔ = (tanିଵ ݕ −  (10) ݕ݀(ݔ
 b) Find the current at any time t>0 in a circuit having in series a constant 

electromotive force 40 v ,a resistor 10ῼ and an inductor 0.2H given that initial 
current is zero. 

(5) 

 
 

 


