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KN-5862 Seat No._
B. Sc. (Sem. III) Examination

Novernber / December - ZOl4
MATH-3O1 : Mathematics

Time : 3 Hoursl [Total Marks : 70

I (a) State and prove Schasrtz's theorem. g

OR

(a) Suppose Z = f (r, y) is defined on a nonempty g

set E c R2 and, .f*, .f , exist and continuous at

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

(x,y)eti.

@) Attempt any three : lz

(1) n tt'.i=*1 Y1,,*0, y*ol then byx'+ y' f
=5, x=y=Ol

definition of limit prove that
hm /(x. v) ,

(r. v; i(0, o) '\'-'l' does not exist.

. 11, 1 1 \(z) t ,, = log[x.. + y.'+ z. _3^yz) then prove

(a a a'\2 _s
rhar ri---;- | tr =-

\ dx oy dz ) (x+ y+ z)'
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(3) If t'(x,y,u,v)=x3 +y3 +u3 +2v3 _5=0

G(x,y,u,r)=2x3 -y3 +3u3 -v3 -7 =O

_ O2u
then find---- --- ?r2 '

.yzzxxy(4) If u=;,t'=i, .=; then prove that

0(u,v,w)
;t------\- = r,dlx, y, z)

2 (a) State and prove Euler's theorem.

OR
(a) State and prove Taylor's theorem. g

O) Attempt any three : tz
(1) Verifu Euler's theorem

.f (x) = rz - t^-r Z - y2. tan-l Ixy
(2) Using Maclaurin's theorem prove that

2^ cosby=t*a*+)(o212 -6'r')* .

(3) Find the extreme value of

f (x' )= ts + Y3 -3x-l2Y+20
(4) Show that all triangles having given

perimeter, the largest area is in an
equilateral triangle.
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'3 (a)

(a)

State and prove Rank-NulJity theorem.

OR

For a Linear Tlansformatio n 7,:LI _+V

prove that the range Z, R(7') and Nu-ll

space of f ,N(f) are subspaces of V and U
respectively.

Attempt any three : lz
(1) Find the co-ordinates of the polynomial

2x2 +7x+3 relative to the ordered basis

f/ ^'r
{(l - .r, r + x, | - z' )} of vector space p2 (R) .

(2) Define a basis, prove that the set

n = {(r, z,t).(2,1, o), (L -L z)} is a basis of

vector space p3.

(3) Which of the following subsets of a vector

space R3 are subspaces ?

(t'\={(a,aa,3a+2/aeR)}

(n) v, = {(a - b, a + b, 2a -zb /a, b e rt)}

(4) Find n(r)..rr(r).r(r),n(t,) for linear

transformation T .. R2 -+ R3 ,

r(",, t)= (', +*r,,,-,r,,r)
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4 Attempt any five : l0

(1) Show that w={(t,zt,-zt)lren} is a subspace

of 4:'
(2) Find a linear transformation 7 . 42 -e 43 such

that z(r,r)=(2, 0, 1), z(2, -r)-(r, -r,D

,*3(3) It .flx,Y)=7;V, x*0, Y+0 
""4

/(0,0) = 0. Discuss continuity of / at (0, 0).

d2v(4) Find ;i for ,2 1y2 -1.

t' t '\
(b) tf z=tan-rl {+1, x+ y*othen prove that| -r+ y I\--l

du du
'r';-*Y 

-=5inf,g'dx dy

(6) Find the equation of tangent plane of

2xzz -3ry-4x=1 at A(t,-t,z) '

t2+12(7) If llx,v)=-;;;,x*o, y+0 thenprovethat

I ar a/l r(ar ar\ztl-:-:-t--t *-*t =0
L dr d/l 4\dx dy )
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