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vl semester B.A./B.SG. Examinationn sept./ocl. 2021
(CBCS) (F+R) (2016'17 and Onwards)

MATHEMATICS (PaPer - Vll)

Time : 3 Hours Max. Marks : 70

Instruction : Answer all Parts. 
''

PART. A

Answer any five questions : (5x2=10)

1. a) Define a vector space over a field'

b) Show that w = {(0, A, z) lZ e R} is a subspace of V3 (R) '

c) For what value of K the set of vectors (9,2, -1), (0, 4, 5) and (6, K, -2) of

Vs(R) is linearlY dePendent.

d) Find the matrix of linear transformation T : Vr(f) -+ V3(R) defined by

T(x, y) = (3x -y,2x + 4Y,5x - 6y) with respect to the standard bases.

e) Write the scalar factors in cylindrical co-ordinate system'

f)Solve,S=V=*
g) Form a partial ditferential equation by eliminating the arbitrary constants

fromz=ax+bY+ab.

h) Solve.,fr+fi=1'

PART - B

Answer two fult questions. (2x10=20)

Z. aJ State and prove the necessary and sufficient condition for a non'empty

subset w oi a vector space V(F) to be a subsapce of V.

b) Find the basis and dimension of the subspace spanned by (1, - 2, 3) (1, -3, 4),

(-1 ,1, -2') qf the vector space Vs(R).

OR

P.T.O.
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3' a) show that the intersection of any two subspace of a vector space v(F) isalso a subspace of V(F).

b) Prove that the subset W = {(x., , x2, xs)/x1+ x2* X3 = 0} is a subspace of V3(R).
4. a) Find the linear transformation T : R2 + Rs such that T (-1, 1) = (_1 , o, z),T(2,  1)  = (1,2,  1) .

b) Find the rinear transformation of the rr,r,* [-t 
2 1\

( 1 O SJ 
tttatiue to the bases

81 = {(1 , 2, 0), (0, -1, 0), (1 ,-1, 1)} and 82 = {(1 , 01, 1b., _111
OR

5' a) llttJ lYrlP I Y..F).be a rinear transformation such that T(1, 0, 0) =(1, 0, 2), T(0, 1, 0l= (1, 1, 0), T(0, O, 1) = (1, _1, 0). Find the range, nutlspace, rank, nulfity and hence verify rank-nullity theorem
b) show that the rinear transformation T : R3 * Tr giyen by T(el) = e1 * e2,r1e2) - e1 - e2 * es, T(ed = 3e1 + 4e, is non-singutar. wnere {e1, e2, e3} is

the standard basis of Rs.

PART - C

Answer two fuil questions :

6. a) v,.erify the condition for integrabirity and sorve
zzdx+ (22 -Zyz) dy + (2y2'-yr-xz)dz = 0.

b) Solve (y - z)p + (z -x)q = x - y.

(2x10=20)

OR

7' a) Show that the cylindrical coordinate system is orthogonal curvilinearco-ordinate system

b) Express the vector i=a-zxl+yk in terms of spherical coordinates andfind f. fe, fq.

8. a) solve , d* = -gY- = d=
tdnx tany tanz'

b) Solve : (mz - ny) p + (nx- lz)q = ty_ mx.
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9. a) Express the vector i =2vi-Zy'j+xzR in cylindrical coordinate system and
find fo,f*,fr.

b) Express the vector i 
-- i-z[*yk in spherical coordinates system and find

f1, fg, fg.

PART - D

Answer two full questions (2x10=20)

10. a) Form a partial differential equation by eliminating arbitrary function from
z =t(x + ay) + g(x - ay).

b) Solve:P2-Q2=x-Y.

OR

1 1 . a) Sotve (D2 - SDD'+ 4D'2)z = sin (4x + y).

b) Solve x2 Pz + fqz = 22.

12. a) Solve : px + Qy = pg by Charpit's method.

b) Solve : (D2 - DD' - 6D'2\z = xV.

OR

13. a) Solve # 
= C'# subject to the conditions

i )  u(0'  t )  = 0, u( l '  0 = 0t> 0.

i i) u(x,o)=+ 0-<x<1.

b) Solve 4 = c'* given' at= 
- 

Ex'
i) u(0, t) = 0, u(1, t) = Q

ii) u(x, o) = k (tx - x2) ' r+) - o.
\ dt,/,=o


