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ation: 2 Hours OLD COURSE Max. Marks : 75
1) All questions are compulsory
2) Figures to the right indicate marks.

A (g) Attempt any ONE of the following ()
() Wlimgy)oap S y) = L and if limyq f(x,y) and limy,p f(6 ) both

exists, then prove that
limy o (limy oy f(X,¥)) = limy _,p (limyea f (6)) = L
Give an example to show that the converse is not-true.

(i) LetS be an open subset ofR" andf, g : S - R™andleta€sS, S A lf

limy .0 () =b and lim, , g(x)= ¢ then using ¢ =3 definition prove

that p) lim,.,(Af(x)) =4b Q) limyo(f(x).g()= b.c , 2
(b) Attempt any TWO of the following T DR R e (12) ¥
)  Let f R2 —: R be defined by fx, y) = (¢ =¥ X & y)e Hsing -

¢ — & definition show that each componentof f is continuous-at (1, 2)-
@) ¥ f RZoR be defined by fex y) = K # fyl then show .that
£,(0,0) and f£,(0,0) do net exist. Check whether f is sont|nqou§ at(O 0)
() Find limgey)-©0 \[s—('_x"—_z(%w-?'—}*—)i,gu'sjngfgolaﬁ.go-ordiqéﬁgé‘;‘ T I
(iv) Using & —& definition, discuss the continuity of f :»«R?ﬁf‘\—fft:-ll_kz"'giVén:bS(g;i S
Fy) = +2py 202, 3) COSE SORS
Q.2 (a) Attempt any ONE of the following RO T (8)
() Let S be an open subset: of R* and f:S =R be such that
D,f,Dyof Disf . Daorf- exists on S. If (ab) €S and Dif,Dnf are
continuous on S, then show that Dy, f(a,b) = Day f(a,b):
(i) LetS be an open subset of R" and f:5S - R bedifferentiable at a €S
with total derivative Df (a). Show that f (a;y) exists for all y € R" and
f(as) = Df(a)and f(a;y) = Biey Dif (@yie= Vf (@) -y orally € R".
(b) Attempt any TWO of the following ES
(i) State and prove the’ Mean:Value Theorem for a scalar field
(i) Let f: R? — R bea differentiable function. Let A(1,3), B(3.,3), C(1.7),
" D(6,15)- The'directional derivative of f at A in the direction of AB is 3
and'in the direction of AC is 26. Find the directional derivative of f atA
| in the direction of AD: 23
o i) R R ,'g-:~f.}3~-2:[,—>;9i‘i Fx y)= (xyz, %), gu,v)=u+v,u-v,uv).
4(§)‘Cpmpute the acpblan matrices Df (x,y), Dg(u,v) & D(g° f)(x,y)
. (q)Verify that D(go £)(1;1)= Dg(1,1)- Df (L)
(V) Letz = e™*”*¥, where u = ¥sin® y,v=2xsinxsiny ,w=y". Use chain rule

(12)

S S O8N z5 gy ‘
Q3 (a) - Attempt:any ONE of the following o
S Srt.al.,e‘ and prove Stoke's Theorem for an oriented smooth simple

parametrized surface in R* bounded by simple ,closed, curve traversed

: counter clockwise assuming general form of Green's Theorem.

(i) State Divergence Theorem for a solid in 3 - space bounded by an

~ orientable closed surface with positive orientation and prove the
Divergence theorem for cubical region.

(P.T.0)
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