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1  Answer the following objectives :

(1) f(x,y)=log(x2+y2), find f, and f).

y x z ow ow _ow
(2) WETFT—t~ then x—+y—+2—=
z Yy x ox oy oz

(3) Define Homogeneous function.

(4) If u is homogeneous function of x, y of degree » then

2 2 2
xza—u+2xy Ou +y28 v
ox? oxay 8y2 E—

70

20
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(5) w=+/x>—xy? is homogeneous or not ? If yes then what

about degree ?

r,0
(6) x=rcosO, y=rsin0 then J(E]:

>

(7) Define gradient of ¢.

® f =(x2y,—2xz, 2yz) then Curl f at (1,1,1)=

(9) State Laplace Equation.

(10) Define Irrotational function.

(1) [[x*+2y dxdy = where R=[0,1;0,2].
R

(12) ([ (x.y.z) dxdydz=[[[ £(r.0.z) dr de dz
R

X,y
(13) u=x+y and v=x-y then J[Ej:

(14) (J)xdy—ydx: where C:x2+y2=1-
C

(15) State the condition for JP dx+(Qdy 1is path independent.
C

(16) Define Beta function.
(17) State the relation betwen Beta and Gamma function.
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(18) State Cauchy Schwartz's inequality.

(19) For any inner product space [ +V||2 +|li —\7||2 =

(20) L_l=(xl,x2), V:(yl,yz) and -V =2xy;+7x,y,, then « is

inner product on R? is true or false.

2 (a) Answer any three out of six : 6

() If 3443423 _3xz=0 then find %%
y Y ox oy

1 i+logx—logy

2) If f(x’y):x_2+xy 2 +y2 then show that

of o
g v =0
. yay f(xy)=0

(3) Find Jacobian for cylindrical co-ordinates.
4 u=x*-2y, v=x+y+z, w=x—-2y+3z then find

o(u,v,w)
o(x,y.2)

(5) Prove that div(rxa)=0,

©) o(x,y.z)= xzy + yzz +z2 then find unit normal at

(LL1).
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(b) Answer any three out of six : 9

-1 )C3+y3
(1) If u=tan iy ; X#) then show that
ou ou .
X—+y—=s1n2u
ox oy '

2)

)

(4)

)

(6)

If uzf(y—z,z—x,x—y) then show that

ou ou ou

i+ =0

ox oy oz

Expand ¢¥cosy in power of x and y upto three

degree.

Find maximum and minimum value of

f(xy)= x? +2y? —x, which is possible.
In usual notation prove that, div(C url ]7) =0,

If f=(2x+3y+az,bx+2y+3z,2x+cy+3z) is

irrotational then find a,b,c.

(c) Answer any two out of five : 10

(1) State and prove "Euler's theorem" for homogeneous

function of two variable.
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2) If u= d)(x,y) where x=e¢“cost and y=esins then

show that

(81:)2 ouY o (81:)2 (8uj2
— | +|—| =e — | +| =

ox oy oa ot ‘
(3) State and prove Taylor's theorem.

(4) If 7 and g are irrotational functions on D then show

that J_‘xg is a solenoidal function.

(5) Prove in usual notations div(l’n 7) =(n+3)r".

3 (a) Answer any three out of six : 6

(1) Evaluate ” xy dx dy where R is the first quadrant of

(2.4)
(2) Find [ ydx+xdy, where C is y— 2.

(00)

(3) In usual notation prove that B( p, q)=B(q, p).

2 1
4 3 3 16 (5 2

(4) Prove that Jx (8—x ) Sdv=—8| =, = |
0 3 3°3
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(5) In usual notation prove that,
B(m,n) = B(m+1, n) L B(m, n+1).

22,22 22
LS

(6) Determine #-v =uj v +uj vy +u3 vy is inner product

on R3 or not.

(b) Answer any three out of six :

1 1+y

(1) Change the order of integration of J J ! (x,y ) dxdy
0 1-y

2dx xzdy 8a

Y _
(2) Prove that 93 3, where C is a circle

+y
with radius a.
o0 —
(3) Prove that g\/;e v dy { \/5

s

f 5 6 8

(4) Prove that Jsin 0cos’0do=—

693

0

(5) State and prove Triangle inequality.

(6) If u and v are vectors in real inner product space
then show that [u+v||* =|jul]* +|p|* if and only if

ulv.
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(c) Answer any two out of five : 10

O —y O

3
. 3
(1) Find J SlIl(TEX )dx dy‘
v
(2) State and prove Green's theorem for a plane.
(3) State and prove relation between Beta and Gamma

function.

n g4
2 2
1 :
(4) Prove that J — d0 J\/Slne do=m.
O\/sme 0

(5) Transform the basis S ={(1,0,0),(3,7,-2),(0,4,1)}

into an orthonormal basis using Gram Schmidt process.
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