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QP Code : 79055

(3 hours) Total Marks: 100

N.B: (1) All questions are compulsory

(2) Attempt any two sub-questions from part (a), part (b) and part (c)
(3) Figures to the right indicate marks for respective sub-questions.
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Let f:[0,1] - R be defined by f(x) = x.Let {B,} be a sequence of partitions of [0,1]

1 2 n-1

givenby B, = {0,2,2, - ,1}. Find U(P,, f) and L(Py, f) and show that
lim, e U(By, f) = limpoeo L(Pn,f) Hence find j flo)dx.

State the change of variable formula for double mtegral clearly stating the condmo_ns

under which it is valid. Explain further how will you use it to express the double
mtegral in polar co-ordinates.

Show that the sequence f, (x) = —— does not converge uniformly on [0, 1] but
converge uniformly oz [a, 1] vvhvre a > 0.
Let f R? - R be defined by f, (x,y) = ]xyI Show that f is continuous at (0,0).

Use chain rule andﬁnda—"i aaw ats = 0,t = 1 where

w = xy +yz + zx, x(s t)—sty(s t) =e%, z(s,t) = t3.

Find the surface integral [[. xy dS where S is the surface of a tetrahedron with sides
x=0,y=0,z=0,x+y+z=1. '

Let f:[a,b] » R be a bounded function. Show that f is Riemann integrable
on [a, b] iff for each €> 0 there is a partition P, of [a, b] such that

U f)—L(P.f) <e

Show that if f: [a, b] — IR is a monotone ﬁmctmn then f is Riemann mtegrable
on [a, b].

Show that £:[0,3] — R defined by
flx) = {_0 1”; fxxi ['(:)0333](\122 is Riemann mtcgrablc on [0,3].

State' and prove the second fundamental theorem of integral calculus.

Evalvate lim,.o = J; —— dt. Justify each step.

fO 1+t%

‘Let {f,} be a sequence of continuous real valued functions defined on a non-empty

subset S of R .If {f;} converges uniformly to a function f on S then show that fis
continuous on S. Further show that

My My fo(x) = limy,p limy, e f(%) foreachp € S
Let {f,} be a sequence of continuous real valued functions defined on a non-empty

subset S of R .Show that {f;} converges uniformly to a function f on S if and only if

for given € > 0 there exists n, eN such that fu(x) = fn(®)| <€, form,n> ntJ and
each x € S.

Let £,(x) = x™ for x € [0,1]. Find f(x) = limy, e fn(X).

Show that f f)dx = lim,,e f fn (x) dx but {f,,} does not converge uniformly to
f on [O 1].
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State and prove Weierstrass M-test.
Show that the series Y%, e ™x™ converge uniformly on [0, ).

Let S be an open subset of R™ and f: S5 — R™ with

f(x) = (fi(x), o(x), - fm(x)). Let a € S. Then show that f is continuous at a -

iff each f;, is continuous ata,1 < k < m.

Let S be an open subset of R™ and a € 5. If f S-R is differentiable at a then. -

show that the total derivative of fis unique. »
If f: R? —» R?is differentiable at (0,0) and £(0,0,0) = (1,2),

1 2 3
DFOO0=(; o 3

then find D(g. £)(0,0,0). . .

Letf: RZ - R be a non-constant differentiable function. Suppose f(x,y) = k
(constant) describes a curve C then shoe that

(1) Vf is normal to C.

(2) The direction derivative of fis 0 along C.

(3) The direction derivative has the largest value in the direction pormal to C.
Find the real value 0¢i (0,1) if it exists satisfying

fB) —f(@) =Vf(a+6(b—a))- (b— a) where

fluy) =x*—y?,a=(0,0),b=(2,1).

State~Divergcnce theorem for a solid in 3-space bounded by an orientable closed

surface with posmve orientation and prove the Divergence theorem for cubical
region. :

Verify divergence theorem for the vector field F and the region V where

F(x,y.z) = 3xi + xyj + 2xzk, V is the cube bounded by the planes
x=0x=1y=0y=1,z=0,z=1.

Use stokes” Theorem to evaluate [ F.dF , where F=y T+xzJ+2°k and C is the

‘boundary of the surface of the plane z=x+4 cut by the cylinder x> +y* =4.

If S and C satisfy hypothesis of Stokes® Theorem and f, g have continuous second
order partial derivatives ,prove with usual notation

DJ, (FVg)-d7 = [[ (Vf x Vg) - fids
2. (Fvf)-dr =0
N[, (fvg+gVf)-dF =0

Evaluate the surface integral ff. F - 71dS, where F(x,y,2) = x{ + xyj + xzk and’
S is the part of the plane 3x tytz= 6 that lies in the first octant. |
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).Ifg: R? - R? is defined by (x,3) = (x + 2y + 1, 3xy),
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