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 Part A  (10 × 1 = 10) 

Answer all questions. 

1. An nn ×  square matrix A over the field F  is ––––––––––  
 if jiij AA =  for each i  and j . 

 (a) Hermitian  (b) Symmetric 

 (c) Homogeneous (d) None of these 

2. If V is a finite – dimensional vector space, then any two 
bases of V have ––––––––––––– number of elements.  

 (a) Different  (b) Unknown 

 (c) Same  (d) Infinite 

3. If A is an nm ×  matrix over the field F, the transpose of 
A is mn ×  matrix tA  defined by  

 (a) ij

t

ij AA =   (b) ji

t

ji AA =  

 (c) t

ji

t

ij AA =   (d) ji

t

ij AA =  

4. A group is ––––––––––––– if it satisfies the condition 
yxxy =  for each x  and y . 

 (a) Associative (b) Distributive 

 (c) Commutative (d) None of these 
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5. The field F is algebraically closed if every prime 
polynomial over F has degree ––––––––––––– 

 (a) 2   (b) 3 

 (c) 0   (d) 1 

6. A polynomial f  of degree ‘n’ over a field F  has atmost 
  ––––––––––––– roots in F . 

 (a) n–2   (b) n 

 (c) n–1   (d) n2 

7. If 'A  is a matrix obtained from A  by interchanging two 
rows of A, then ––––––––––––– 

 (a) ( ) ( )ADAD −='  (b) ( ) ( )'' ADAD −=  

 (c) ( ) ( )ADAD ='  (d) None of these 

8. A sequence ( )nKKK ..., 21  of positive integers not 
exceeding n, with the property that no two of the Ki are 
equal, is called ––––––––––––– of degree n. 

 (a) Permutation (b) Function 

 (c) Unique  (d) Alternate 

9. The collection of all α  such that αα .. CT =  is ––––––––––  
 associated with C.  

 (a) Characteristic Roots 

 (b) Characteristic Space 

 (c) Characteristic Function 

 (d) Characteristic Vector 

10. If N be a linear operator on the vector space V, then N  is 
Nilpotent of some positive integer r such that –––––––––– 

 (a) 1=rN   (b) 0=rN  

 (c) 1−=rN   (d) rNN =1  
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 Part B  (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b). 

11.  (a) Define Vector space and their properties. 

Or 

 (b) If V is a vector space over the field F, verify that 
( ) ( ) ( )[ ] 41324321 αααααααα +++=+++  for all vectors 

321 ,, ααα  and 4α  in V. 

12.  (a) Show that nmF ×  is isomorphic to mnF . 

Or 

 (b) Let V be a finite-Dimensional vector space over the 
field F and let W be a subspace of V. Show that 

VWW o dimdimdim =+ . 

13.  (a) Let F  be a field. Show that the ideal generated by a 
finite number of polynomials nfff ,..., 21  in [ ]xF  is the 
intersection of all ideals containing nff ,...  . 

Or 

 (b) Suppose pgf mod≡  and Pgf mod11 ≡ . Prove that  

  (i) Pggff mod11 +≡+  

  (ii) Pggff mod11 ≡  

14.  (a) Let A  be a 22×  matrix over a field F  and suppose 
that 02 =A . Show that for each scalar C  that 

( ) 2det cAcI =− . 

Or 

 (b) Let n  be a positive integer and F  a field. If σ  is a 
permutation of degree n , prove that the function 

( ) ( )nn xxxxxxT σσσ ,...,...,
2121 =  in an invertible linear 

operator on nF . 
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15.  (a) Let V be a finite-dimensional vector space and let 
1W  be any subspace of V. Prove that there is a 

subspace 2W  of V  such that 21 WWV ⊕= . 

Or 

 (b) Let T  be a Linear operator on V . If every subspace 
of V  is invariant under T , then prove that T  is a 
scalar multiple of the identity operator. 

 Part C  (5 × 8 = 40) 

Answer any five questions. 

16. If 1W  and 2W  are finite-dimensional subspaces of a vector 
space V , then show that 21 WW +  is finite dimensional 
and ( ) ( )212121 dimdimdimdim WWWWWW ++∩=+ . 

17. Prove that the subspace spanned by a non-empty subset 
S  of a vector space V  is the set of all linear 
combinations of vectors in S . 

18. Let m and n be positive integers and F a field. Let mff ,...1  
be linear functionals on nF . For α  in nF  define 

( ) ( )( )ααα mffT ,...1= . Show that T  is a linear 
transformation from nF  into mF . Then show that every 
linear transformation from nF  into mF  is of the above 
form, for some mff ,...1 . 

19. If 1W  and 2W  are subspaces of a finite-dimensional vector 

space, then prove that 21 WW =  if and only if 0

2

0

1 WW = . 

20. State and prove Taylor’s Formula. 

21. State and prove Cayley Hamilton Theorem. 

22. Let K  be a commutative ring with identity and let A and 
B be nn ×  matrices over K . Then show 

( ) ( ) ( )BAAB detdetdet = . 

23. Let V  be a finite-dimensional vector space and let 

kWW ,...1  be subspaces of V  such that KWWV ...1 +=  and 

KWWV dim...dimdim 1 ++= . Prove that KWWV ⊕⊕= ...1 . 
———————— 
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 Part A  (10 × 1 = 10) 

Answer all questions. 

1. A rational function ( )zR  of order p has p zeros and p 

poles, and every equation ( ) azR =  has exactly. 

 (a) p roots   

 (b) p + 1 roots 

 (c) p – 1 roots   

 (d) None 

2. The limit function of a uniformly convergent sequence of 

continuous functions is itself 

 (a) convergence (b) constant 

 (c) continuous  (d) none 
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3. The integral of the function C
z zdze cos  where C is the 

unit circle is 

 (a) ( )i23
2

+π
   

 (b) ( )i23 +π  

 (c) ( )i23
3

+π
   

 (d) ( )i32
2

+π
 

4. The converse of Cauchy- integral theorem is 

 (a) Euler’s theorem  

 (b) Liouville’s theorem 

 (c) Morera’s theorem  

 (d) Goursat’s theorem 

5. A Maclaurin series is a Taylor series with center 

 (a) 00 =z   (b) 10 =z  

 (c) 20 =z   (d) 10 −=z  

6. The zero of the function 
z

z
cos

 is 

 (a) 1   (b) –1  

 (c)  0   (d) π  
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7. Residue of the function 
2

1
zz +

 at 0=z  is 

 (a) 0   (b) 1 

 (c)  –1   (d) 2 

8. The zero of order is known as 

 (a) complex zero (b) simple zero 

 (c)  singularity  (d) none of these 

9. The Laurent series expansion of the function ( )
1

1
−

=
ze

zf  

valid in the region 20 << z  is given by 

 (a) ( ) +−+−= 3

120
1

3
1

2
11

zz
z

zf      

 (b) ( ) ++−+= 3

120
1

3
1

2
11

zz
z

zf  

 (c)  ( ) +−+−= 3

720
1

12
1

2
11

zz
z

zf     

 (d)  ++− 3

120
1

12
1

2
11

zz
z

 

10. In the Laurent expansion of ( ) ( )( )21
1

−−
=

zz
zf  valid in 

the region 21 << z , the coefficient of 
2

1
z

 is 

 (a) 0   (b) 
2
1

 

 (c)  1   (d) –1 
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 Part B  (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b). 

11.  (a) If all zeros of a polynomial ( )zP  lie in a half plane. 

then prove that all zeros of the derivative ( )zp′  lie 

in the same half plane. 

Or 

 (b) Define a linear transformation. Also prove that a 

linear transformation carries circles into circles. 

12.  (a) Derive the Cauchy’s integral formula. 

Or 

 (b) Suppose that ( )zf  is analytic on a closed curve γ  

(i.e., f is analytic in a region that contains γ ). Show 

that ( ) ( ) ′
γ

dzzfzf  is purely imaginary. (The 

continuity of ( )zf ′  is taken for granted.) 

13.  (a) Prove that an analytic function comes arbitrarily 

close to any complex value in every neighborhood of 

an essential singularity. 

Or 

 (b) State and prove the Schwarz’s lemma. 
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14.  (a) State and prove arguments principle.  

Or 

 (b) Evaluate the following integrals by the method of 
residues  

  (i) 
∞

++0 24

2

65xx
dxx

 

  (ii) ( ) a
ax

dxx
,

0 322

2


∞

+
 real 

15.  (a) Define an entire function with an example. Also 
Prove that every function which is meromorphic in 
the whole plane is the quotient of two entire 
functions. 

Or 

 (b) Derive the Jensen’s formula. 

 Part C  (5 × 8 = 40) 

Answer any five questions. 

16. If  n
nza  and  n

nzb  have radii of convergence 1R  and 

2R , show that the radius of convergence of  n
nn zba  is 

at least 21RR . 

17. What is the general form of a rational function which has 
absolute value 1 on the circle 1=z ? In particular, how 

are the zeros and poles related to each other? 

18. State and prove the Cauchy’s theorem for rectangle. 
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19. If the piecewise differentiable closed curve γ  does not 

pass through the point a , then show the value of the 

integral  −γ γ az
dz

is a multiple of iπ2 . 

20. Derive Laurent series. 

21. State and prove Taylor’s theorem. 

22. State and prove maximum principle for harmonic 
function. 

23. Suppose that ( )zfn  is analytic in the region nΩ , and that 

the sequence ( ){ }zfn  converges to a limit function ( )zf  in 

a region Ω , uniformly on every compact subset of Ω . 
Then prove ( )zf  is analytic in Ω . Moreover, ( )zfn′  

converges uniformly to ( )zf ′  on every compact subset  

of Ω . 

———————— 
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 Part A  (10 × 1 = 10) 

Answer all questions. 

1. If nxyDF n ,)( =  is a positive integer then  

 (a) }{)]([. 1 nxDFIP −−=   

 (b) }{)]([. nxDFIP −=  

 (c) }{)]([. 1 nxDFIP −=  

 (d) }{)]([. nxDFIP =  

2. A necessary and sufficient condition that the pfaffian 

differential equation 0=⋅ drX  should be ————— is 

that 0=⋅ curlxX .  

 (a) differentiable  (b) integrable  

 (c) primitive   (d) integrating factor 
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3. Eliminate orbitrary function form )( 22 yxfz += , we get  

 (a) qxpy =   (b) qypx =  

 (c) 
q
p

x
y =   (d) pq

y
x =  

4. If ),(),()( yxiyxzf ψψ +=  the Cauchy-Riemann equation 

is satisfied.  

 (a) xyyx ψψψψ =−= ,   

 (b) xyyx ψψψψ −== ,  

 (c) xyyx ψψψψ −=−= ,    

 (d) xyyx ψψψψ == ,  

5. If integrating the equation 
q

dq
p

dp =  the compatible 

system is obtained as  

 (a) apq =   (b) 
apq
11 =  

 (c) 
app
11 =   (d) aqp =  

6. A system of two first order partial differential equations 
of the form 0),,,,( =qpuyxf  and 0),,,,( =qpuyxg  are 

said to be  

 (a) Charpit’s method  

 (b) Jacobi’s method 

 (c) Compatible method 

 (d) Special types  
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7. Let a relation found by eliminating a  and b between 

0),,,,,( ==
db
d

da
d

bazyx
φφφ  is a called  

 (a) complete integral 

 (b) particular integral 

 (c) singular integral 

 (d) general integral 

8. If 21 mm =  both the roots are real and equal, then C.F is  

 (a) xmxm ecec 21
21 +  (b) xmexcc 1)( 21 +  

 (c) both (a) and (b) (d) None of the above  

9. The fundamental Maxwell’s equation in the form 0E×∇  

is  

 (a) 
t

H
∂

∂ 01
μ

  (b) 
t

H
∂

∂ 0μ  

 (c) 
t

H
∂

∂− 01
μ

  (d) 
t

H
∂

∂− 0μ  

10. The total flux of heat flow across S  per unit time is given 
by  

 (a)  ⋅∇−=
S

dsnukH ˆ)(  

 (b)  ⋅∇−=
S

dsnukH ˆ)( 2  

 (c)  ⋅∇−=
S

dsnukH ˆ)( 2  

 (d)  ⋅∇−=
S

dsnukH ˆ)( 22  
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 Part B (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Find the integral curves of the sets of equations 

21 z
dz

xyz
dy

yxz
dx

−
=

−
=

−
.  

Or 

 (b)  Prove that a pfaffian differential equation in two 
variable always possesses an integrating factor.   

12. (a) Find the integral surface of the linear partial 
differential equation  

  zyxqzxypzyx )()()( 2222 −=+−+  which contains 
the straight line 1,0 ==+ zyx .   

Or 

 (b)  Find the general integrals of the linear partial 
differential equation.  

   22)()( yxqyzxpzxy −=+−+   

13. (a) Show that the equation yqxp = , xyyqxpz 2)( =+  
are compatible and solve them.   

Or 

 (b)  Find complete integral )(23 22qxzyqxy −=+ .  

14. (a) Solve )()2()2( 333443 yxqzqyxypxxy −=−+− .  

Or 

 (b)  Find the particular integral of  

  xyzDDDD 12)2( 22 =′+′− .   
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15. (a) Solve 02

2

2

2

=
∂
∂+

∂
∂

y
u

x
u

 for ππ <<< 0,0 x , π<< y0  

under the boundary condition 

  ,0),(,)0,( 2 == πxuxxu  

  ),(0),0(),0( yuyu
x

yux xx π==
∂
∂=  

Or 

 (b)  Write down the derivation for two-dimensional 
wave equation.  

 Part C  (5 × 8 = 40) 

Answer any five questions. 

16. Verify that the differential equation 
0)()()( 222 =−++++ dyxzydyzxzdzyzy  is integrable 

and find its primitive.  

17. Find the integral surface of the equation zyqxp =+  

passing through 1=+ yx  and 4222 =++ zyx .  

18. Solve )(logcos6583 2

2
2

3

3
3 xy

dx
dy

x
dx

yd
x

dx
yd

x =+++ . 

19. Find the surface which is orthogonal to one parameter 
system )( 22 yxcxyz +=  and passes through the 

hyperbola 0,222 ==− zayx .  

20. Determine the complete integral of the equation 
012222 =+−−+ qypxqp . 

21. Find the laplace transform of the following function 

 (a) atttF sin)( =  

 (b) atttF cos)( =  
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22. Find the solution of the equation 

0sin
sin

12 =








∂
∂+









∂
∂

∂
∂

θ
φθ

θθ
φ

d
d

r
r

r
 in the form 

θφ cos)(rf= , given that  

 (a) θφ
cosu

r
=

∂
∂−

 when ar =  

 (b) 0=
∂
∂−
r
φ

 when ∞=r  

23. Derive the general solution of three-dimensional diffusion 
equation.  

———————— 
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 Part A  (10 × 1 = 10) 

Answer all questions. 

1. A program must be converted to ——————language 
to be executed by a computer.  

 (a) Assembly  (b) Machine 

 (c) High Level  (d) Very high level 

2. This license allows a patent grant for derivative works 

 (a) BSD License (b) Apache License 

 (c) MIT License (d) CC license 

3. The variable defined outside the function is referred as    

 (a) Static  (b) global 

 (c) Automatic  (d) register 

4. The data type of svs.argv is  —————— 

 (a) Set   (b) list 

 (c) Tuple  (d) strings 
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5. The error that is not a standard exception in Python is  
—————— 

 (a) Name error  

 (b) Assignment error 

 (c) IO error   

 (d) Value error 

6. The set of statements that will be executed whether an 
exception is thrown or not? 

 (a) Except   

 (b) else 

 (c) Finally   

 (d) Assert 

7. The basic ndarray is created using? 

 (a) numpy.array(object,dtype = None, copy = True. 
subok = False, ndmin = 0) 

 (b) numpy.array(object,dtype = None, copy = True, 
order = None, subok = False, ndmin = 0) 

 (c) numpy_array(object, dtype = None, copy = True, 
order = None, subok = False, ndmin = 0) 

 (d) numpy.array(object. dtype = None, copy = True, 
order = None, ndmin = 0) 

8. What will be output for the following code? 

 import numpy as np      

 a=np.array([1,2,3])  

 print a     

 (a) [[1,2. 3]]  (b) [1] 

 (c) [1.2.3]  (d) Error 
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9. What will be the output of the following Python code? 

 i = 1 

 while True; 

  if i%3 = 0 

   break 

  print(i) 

 i+=1 

 (a) 1 2 3   (b) error 

 (c) 1 2   (d) 1 3 

10. Python supports the creation of anonymous functions at 
runtime, using a construct called —————— 

 (a) pi   (b) anonymous 

 (c) lambda  (d) beta 

 Part B  (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Differentiate between Interpreter and Compiler.  

Or 

 (b)  Mention disadvantages of Assembly language. 

12. (a) Differentiate between local and global variables 

with suitable examples.  

Or 

 (b) Write a program using functions to display Pascal’s 

triangle. 
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13. (a) Explain the syntax of the try – except – finally 
block.  

Or 

 (b) Write a program that uses a while loop to add up all 
the even numbers between 100 and 200. 

14. (a) Explain sorting iterable in Python with example.  

Or 

 (b)  Differentiate between NumPy and SciPy in Python. 

15. (a) Write a program in Python to find GCD of two or 
more integers.  

Or 

 (b) Write a program in Python to find prime numbers 
for the given integers. 

 Part C  (5 × 8= 40) 

Answer any five questions. 

16. Write a sort note on data types in Python. 

17. Explain the utility of doc strings. 

18. Briefly explain the conditional statements available in 
Python. 

19. Explain Type conversion in Python with example. 

20. Write a program in Python to find the mean, median, 
mode and standard deviation for the given integers. 

21. Write a program in Python to find the product of the two 
matrices. 

22. Demonstrate how functions return multiple values with 
example. 

23. Differentiate between syntax error and an exception. 
———————— 


