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Answer all the questions.
Answer Part A, Part B and Part C in separate Answer Books.

Part-A
1. Test for consistency of the following linear system of equations and if so solve
completely
X+y+2z=-1,x-2y+z=-5, 3x+y+z=3. (10)

2. Verify whether the following set of vectors in R*is linearly dependent. If it is so,
express one vector as a linear combination of rest

{(l,l, 2,10),(1,0,0,2),(4,6,8,6),(0,3, 2,1)} . (10)

3. Let L:R* > R’be defined by L(x,y,z)=(x—y,x+2y,z). FindkerL, range L
and verify Rank-Nullity theorem. (10)

4. Let L:R3 — R*be defined by L(x, y,z) = (x+2y+z,2x—y,2y+z). Let Sbe the
natural basis for R® and let 7 = {(1,0,1),(0,1,1), (0,0,1)} be another basis for R*. Find

the matrix of L with respectto S and 7. (10)
Part- B
5. Check whether the linear transformation 7': R> — R* defined by
T(x, y,z)=(x+z, y+z, x+2z) is nonsingular and if so, find 7! (10)
8 -6 2
6. Find the eigenvalues and eigenvectors of 4=|~-6 7 -4
2 -4 3

(10)



7. Show that the function f(z)= 2% is entire and hence find its derivative.
(10)
8. Show that Log (1+i)?

=2 Log(1+1) but Log(-1+4)? %2 Log(~1+1). (10)

Part-C

9. Evaluate f /(2)dz where f£(2)is defined by the equations f(z) = { 1, when y <0
c

4y,wheny >0

and Cis the arc from z=—1_; to z=1+i along the curve y= . (8)

10. Find the Laurent's series that represents the function f(z)= E ; Y- in the
z°-5z
domain 0 - 1“: -2/ <]1
(8)
11 Evaluate the integral f tanzdz, where Cthe positively oriented circle |2|=2.
¢
(8)
12. Use residues to evaluate the improper integral TLz (8)
3 (x* +1)
+r dg
13. Use residues to evaluate the definite integral J' — (8)
1+sin“ @

-7
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2. Answer the questions in serial order.

3 10 5
1. Determine the eigenvalues and eigenvectors of 47" if A=|-2 -3 —4 10)
3 5 7
Py(y-in) __,
2 x* + y? , show that the Cauchy-Riemann equations are satisfied at
0 z=0
the origin but f”(0) does not exist. (10)
1 |
3. Find all the roots of (-8 - 83 )4 and exhibit them geometrically. t))
4. Find the real and imaginary parts of Log[(1+i)Log i] (8)
5. Find the constants a,b,c¢ such that #he function
f(2)==x* +xy+y* +i(ax® +bxy +cy’)
is analytic. Express f(z)in terms of z. 3)
6. Evaluate the integral jRe(z’)dz from 0 to 2+4i along the
C
(i) x -axis from 0 to 2, and then vertically to 2+44,
(ii) Parabola y = x*. 8)

7. Show that the function u(r,8) =r’ qbs 26 is harmonic. Find the conjugate harmonic
function and the corresponding analytic function f(z). 8)
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1. Find an equation relating a, b, c, so that the linear system
x+2y-3z=a, 2x+3y+3z=b, 5x+9y—-6z=c
is consistent for any values of a, b and c that satisfy the equations.  (9)
2. Find the inverse of the following matrix using Gauss Jordan procedure:

©)

3. LetS={v,v,,v,,v,,v}, wherev, =(1,1,0,-1),v, =(0,1,2,1), v, =(1,0,1,-1)
v, =(1,1,-6,-3) and v, =(-1,-5,1,0). Find a basis for the subspace
W =span S of R*. Whatisdim ¥ ? (10)

4 Let S={x*+2, x* +2x¥1, x* =x+2, —x* +x* —5x+2} Check whether
S spans P;. | (9)

5. Check whether the set S={(1,1,2,1),(1,1,1,0), (1,0,0,2),(0,3,2,1)} is

linearly independent in R* ? (9)
6. Which of the following are subspaces of the indicated vector spaces ?

(a) S={(x,y,z)/x_2}’=2—37y}, V=R3

() S={peP/degp<4& p(0)=2}, V=P (10)

7 Let V be P, the vector space of all polynomials of degree <1, and let
S={v,v,} and T={w,w}be bases for F, where v =1,

v, =1,w, =t+1,w, =t-1. Let v= p(r) =5t - 2. Compute [vl,and[v]; .
(10)

8 Let L:PB>B be a |lnear transformation for which

L) =1,L(t) =1, and L(t*) =1 +1.

Compute L(21* - 5t +3) and L(at® +bt +c) (10)



