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VI Semester B.A /B Se. I)egree Exammatlon, September 2021
- MATHEMATICS -
(CBCS Semester Scheme Freshers & Repeaters 2016-17 and onwards)
. | Paper voa _
Tlme 3 Hours o R ~ Maximum Marks : 70
Instructwns to Candtdates , '
Answer ALL questlons ‘
R ~ PART-A | | o ~
“Answer any FIVE Questions. : . . L (5%2=10)

If V(F) is a vector space’ over the ﬁeld F, and 0 the zero vector of V, then prove that
a0=0VaeF. - '
.For what value of k the vectors {( 1,2, 1) (3 O 1),(-5,k,3)} are hnearly dependent. *
Find the matrix o inear transformation T "R? > R? defined by'
CT(x,y)=(4x+2y,6x~5%) w% S
' - Define hnear transformation of a v c@ ace.

S ect to standard bases.

‘Write scalar factors in spherical polar c0-0 jlj,e system
& _dy _dz
Solve : e =

Xz Xy
“Form a partial differential equation by eliminati_ng constants from z =a’x* +b*y*.
Solve : p=ef. .
. PART-B y |
AnswerTWO full questions. R T (2%10=20)

'Prove that the intersection of any two subspaces of a vector space V(F ) is also a
subspace of V(F). : : '

Find the dimension and basis of the subspace spanned by the vectors |
{(2 4,2),(1,-1,0), (1 2 1) 0,3 1)} ost(R)

(OR) |
[PTO.
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3 a. Prove that the subset W { (X, %5, %)/ x} +x2 + x; < 1} of the vector space V,(R)is not
~ asubspace of V. (R) | v _ o
b. Inann- dlmensmnal vector space V(F) prove that
i. any (n+1) vectors of V are linearly dependent
ii. - no setof (n-1) vector can span V. _
4. a  Find the linear transformatlon T:V, (R) — V L(R) such that T(l 2) = (3_,0). and
TR, D)= (1 ,2).
" b. ~Find the mamx of the tinear transformatlon T V,(R)—V,(R) defined by
T(x,y,z) (x+y,22 x) relatlve to the bases B ={(1,0,— -1),(1,1,1),(1,0,0)} ‘and
= {(O> 1): (1: O)} . V .
o (OR)
5. a - If7:Uy >y isalinear transformanon then prove that
‘1. Kemnel N(T) is a subspace of U -
ii.  Tisone-oneifan ifN(T) = {0}.
b. Find the range space, null sp: k nullity and hence Verxfy rank nulhty theorem
C for T:V,(R) > Vy(R) defined by T 3@=§-x,y-z)
o PART-C Ry y |
- Answer any TWO full questions. (2><10-—20)
6. a  Verifythe condition for mtegrablhty and solve 3x’dx+3 yzdy (x +3+ ezz)dz
b. Solve p(y 2D+qz=x)=x—-y.
_ (OR)
7. a.  Show that the cylmdncal co - ordinate system is orthogonal curvﬂlnear co—ordmate '
- system. : ‘
b. | Express the Vector f yzz 2x] + yk in cyhndncal co-ordinates and find S fq,, I
| o dy _ & | |
8. a. _ Solve : = = .
, mz—ny nx-lIz ly—mx
& & d
b.  Solve : oyt __'sz“ 2% 2xz-
| - (OR) -
9. a  Express f =z —2x+yk inspherical polar coordinates and hence find £, £, £, .
b.  Express F=xi+ 37 +zF incyclindrical co-ordinates system and hence find f,., £, 1,.



I e 165

P.ART-D g o
Answer any TWO full questions. : " (2><10—-20)
10. a. Form the partial differential equatlon by eliminating arbltrary function from

11,

12.

13.

o p oo P

S_olve: Prgi=x+y.

Cz= y +2f( +logy]

oR o

' Solve: [D2+5DD ‘4D Y]z = cos(4x+ )

~ Solve: p> =z*(1- pq)
Solve by charpit’s method px+qy Pq-

) Solve : (D2 -2DD +(D') ) =2

(OR)

A t1ghtly stretched strmg with ﬁxed end pomts X= O and x =/ is mltlally ina posmon

given by ¥ =J,sin (ﬂé) If it is released from rest from th1$ position, find the

| : dlsplacement y(x, t) %%

Ou o’u

“ Solve : e 16— P subject to the co dif

i u0H=0ul=0forallt '9 y

i u(x0)=xx, 0<x<l.
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