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Vl Semester B.A./F.Sc, Examination, Sept./Oct, 2021

(CBCS) (F+R) eA16'17 and Onwards)
MATHEMATICS (PaPer - Vll)

lnstruction : Answer all Parts.

PART - A

sG - 287

Max. Marks : 70

,{i 
(5x2=10}Answer any five questions :

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

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

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

Vs(R) is linearlY dePendent.

d) Find the matrix of linear transformation f : V2(f) + V3(R) defined by

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

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

fl Solve,S=dY=''91.'uyzxy
g) Form a partial'differential equation

from z=atx+by+ab.

h) Solve JP * Jg, = ,.

by eliminating the arbitrary constants

PART - B

Answer two full questions. (2x10=20)

2. a) 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 ,4) ol the vector space Vs(R).
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3. a) Show that the intersection of any two subspace of a vector space V(F) is

also a subsPace of V(F).

b) Prove that the subset W = t(xr, X2, Xs)/X 1+ xz* X3 = 0) is a subspace of V3(R).

4. a) Find the linear transformation T : R2 + Rs such that T (-1, 1) = (-1 , A,2)"

T(2, 1) = (1, 2, 1).

b) Find the rinear: transformation of the *"*r,* [-] : ]'l ,rntiue to the bases
t10 3)

81 = {(1 , 2, 0), (0, -1, 0), (1 , -1 , 1)} and 82 = {(1, 0), (2' -1)}

OR

S. a) Let T : V3(R) -+ Vs(R) be a linear transJormation such that T(1, 0, 0) =
(1, 0, Z),"i(ti, 1, 0i= (1, 1, 0), T(0, 0, 1) = (1, -1, 0). Find the range, null

space, rank, nullity and hence verify rank-nullity theorem.

b) Show that the linear transformation T : Rs -+ Rs given by T(el) = rr* 
"?r-' 

r1e2) - el a2* a3'T(ed - 3er + 4e. is non'singular. where {€1, e2, e3} is

the standard basis of R3.

r' 
PART - c

Answer two full qudstions : (2x10=20)

6. a) Verify the Condition for integrability and solve' 
z2dx + (22 - zyz) dy + (2y2 -yz - xz)dz = a-

b) Solve (V - i)P + (z-x)q = x - Y' 
{troR1

Z. a) Show that the cylindricpl coordinate system is orthogonal curvilinear

co-ordinate sYstem

b) Express the vector i=i-z(tyfr in terms of spherical coordinates and

find fy, fs, f,p.

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

tanx tanY lanz'

b) Solve : (mz 
:l 

P + (nx - lz)q = lY - mx.
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9. a) Express the vector i = 2fi-Zy,i+xz* in cylindrical coordinate system and
find f*f*,f=.

b) Express the vector i = i-2xt+yk in spherical coordinates system and find
fp fo, fg.

PART - D

Answer two full questions. (11Q=20)

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

b) Solve:p2-Q2=X-y.
OR

1 1. a) Solve (D2 - SDD'+ 4}'2lz = sin (4x + y).

b) Solve xz f + Y2q2 = 22.

12. a) Solve : px + Qyl= pg by Charpit,s method.

. b) Solve : (D2 - DD' - 6D'2)z - xy.

. oR" .

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

i) u(0, 1)=0,u(l,U=0t>0., 
{

l^t

ii) u(x,o)=|f o<x<t.
I

b) Solve # = c, # siven 
,

i) u(0, t) = 0, u(1, t) = Q

ii] ulx, o) = k (rx - x2) 
' 
(#)=, = o


