
rrlil|[r|]ilffil||||il|]rlilill
KC-401 seat No.

B. Sc. (Sem. III) Examination
October / November - 2017

Mathematics : CC-MATH-3OI
(Calculus & Linear Algebra)

Time : 3 Hoursl lTotal Marks : 70

Inetructions r (l) All questions are compulsory.
@ Figurcs to the right indicate the marks

of the corresponding question.

1 (a) State and prove Schwartz's theorern. E

OR
(a) Suppose Z = f (x,y) is defined on a 8

nonempty set g . Rz wrd "fx , fy exist and

continuous at (,r, y) then prove that / is

differentiable at (.r, y) e E.
(b) Attempt any two : 

.

(r) r I(x.v)=# x-v*o

=0 x-y=0
Prove that /" (0,0), .fy (0,0) exist ard

function / is not continuous and

di fferentiable Bt point (0,0).

Q) lt x =rsin0cos$, y=rsin0sin0,
z = r cos Q then prove that

o(x,y,z) 
=12 sino

0 (r.0, g)
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I
(3) lf u-2, nd 12 - *2 +y2 1r2 fu poSe

d2u f u d2u,* at 
* 

ar? 
+-=o.

(a) If z = g(I/) is a frmction of a homogaeous E

firnction n = f(x,y) of degree m rryhose

prtial derivatives of secmd order qrist ften
prove that

?u du F(ul(r) "E* y6= rffi, .F '(a) * o

, dzu ^ O2u , d2u(ii) x- V+z'ry6*Y'F
= c (")[c '(,) - 1]

vvtere .FI = f (x, y) = f (u) = 0-l (r)
OR

(a) State md prove Taylot's theorcrr for fimctions t
of two vriables.

(b) Att€mpt ey two : 10

(l) rf ,=**rr-'I

rhat

(0
0z du -l,fr*v6=T;ffi,
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(iD .' !*z,y*-+ y2
dxt oxoy dy-

=" (13 * t*2 ,)144\ t

(2) Expand f (*, y) = x2 y + y3 in power of
x-2 nd y-7.

(3) Divide the number 24 into three parts so

that the continued product of the first
square of the second and the cube of the
third should be modnrum.

State and prove Rank-Nullity theorem. I
OR

Let A be a nonempty subset of a vector 8

space V Show that [A] is the smallest subspace

of V containing A.
Attempt any two : 10

(l) Let
r, ^alU=|(", ,aZ, az, a4)/at +a2 =|=a3 +a4 c R ),
then find dim U.

(2) A linear transformation Z : R3 -+ R3 is
defined by

T(x1 ,x2,tl )=(tr *x2+\, x2 +.x3. x3),

show that T is non singular and find its

T-,,
(3) Let T : R2 -+ R3 be a linear transformation,

r G,2) =(2,-#), r 0,1) = (5,2, -r)
Then obtain the formula for linear
transformation.

d-u

3 (a)

(a)

(b)
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(a)

(a)

o)

For a liner transformatiou T:IJ +V, $ r
prove that rmge md rank of T re subspace of
V, null space md uullity are subspace of U.

OR
Lrf. Vt &d W2 b tuto subspaces of a vector

spaoe f (f). Then prrorrc thar

wr +W2 =lw, vw2l.
Afr@t ey two : t
O) Show that the set i2 is a real vec.tor spape

where voctq muftiplicdim is delined as
follows.

"=(q,h) *d y =(ar,4) ma

ar=(oa1,0).
(2) V€riry Rnk-Nullity ttorw fm a lineor

tansformatioo T:C +rf, f (r1 ,xz,xl)
=(-.q + x2tx3,2x1 -4, xl+xz-3r3).
(3) Let the firnction I: R3 + nt define6 by

r(a,0,r) = (o' +p+y) rhen check

whether T is lin€ar tmsfcmation or aot
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