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Instructions for Students: 1) Use of non-programmable calculator is allowed
t0 l?$ Am.+c l:Yf1 2)All questions are compulsory

Ql Attempt the follorving: (nvo marks each)

a) Cradiant is ( i) Vector euanrity (ii) Scalar
Quantity (iii) Vector euantitv and Scalar
Quantit) (iv) none

bl
lf Curl F = 0 then F is (i)Solendial (ii) irrotational (iii)
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: D;uergence (iv) none
c)

, Force is (i) Vector (ii) Scalar (iii) function (iv) None

o) funcrion /(x.1 ). .i*t,l b3lx-y)t l2xyis
minimum at (a) (3, 3) (b) (2,3) (c) (1,2) (d) (a.5)

' The derivalive o1' diffe rentiable even function is (a) odd
function (b) even firnction (c) constant function (d.; none

r)
' A function f(x) = lxi is (a) Discontinuous (b) Discontinuous

at x=0 (c) Continuous everl,rvhere (d) none
Attempt any two of the lollowing: (ten mar

j u) ' s** and prove Taylor's theorem

b) . Srate and prove inverse lunction theorem
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20 Marks
l0

i c) : State and prove implicit Function theorem

i Attempt any two ofthe folloiving: (eight marks each)

c) , State and prove impJicit function theorem
QJ

: Attempt any two ofthe folloiving: (eight marks eacL

i

, , 
u, State and prove Gauss divergence theorem

:
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: 16Marks :
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State and prove tol<el !b-e--'o"!-efl

State and prove c- r99"I-!h,e.sl9lll

Q 4 
. AlteTpr any two of the lollowing: (six marks each)

t;
i u) Stut. and prove Fundamental theorem of line integrals

Let f and g denoie scalar fields rhat are differentiable on

il:;JJ,i. D;;ive the following propenies of the

gradient:

(it srad f= 0 iff is constant on S

iiir"srad tl+ g1 = grad1fl + grad(B) '

riiii*uoi.O : " grad(t); c is a constant'

ii"j gr"q (fs) = fgrad(g) +ggradlI

r = iyiin z -sin r llt:::,:?:,'Ji:Slr:": l;;)[
then Prove that it is iffotahona

If Lim f(x) exists then it is unique'

A ;o;iiilo; ffittio"i' iii i Li6i-6J iiii"'val is bounded'

v;tor'a;,d Sd-aiar fi9!g-w1!1 a;G1amp199

Attempt a-ny four of the follgwing: (sevenflarks each) 
^

oiifrs tf,. ,rr*i,'i and minima values ol the following

, Find Dir"rg"n.. and curl F where F = v(xy+yz+zx)'

Page 2 of3



!) rr //-12rrnl[Zl ,r,unr[ll,ih.,, rinofll /r.rr ty,l ..-,,'"&_
I Evaluate

d) rr:
tr7
J , j. u.,r,,

lt
c, tr alLrare n JJ r.r rr- t ],l.rt1.n is reqion bourrilcd b) ' 7
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