4/MTH-250 Syllabus-2023

2025
( May—-June )

FYUP : 4th Semester Examination

MATHEMATICS
( Calculus—II )

( MTH-250 )

Marks : 75

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer four questions, selecting one from each Unit
UNIT—I

1. (a) A function f is defined on the interval
[0, 1] as follows :

o when Py <xS2inVn=O, L 2 ..

Jld =

O, when x=0

Show that f is integrable in [0, 1] and

find the value of f) f) dx. s
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(b)

(c)

(@

(@)

(b)
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(2)

Show that every continuous function on
a closed and bounded interval is
Riemann integrable.

Show that a bounded function f is

integrable on [a, b] iff to each €>0,

38 >0 such that the oscillatory sum
[UP, f)-L(P, f)] <e

for all partitions Pof[a, b]with ||P||< 8.

Show that if fis bounded and integrable
on [q, b, then to everye >0, 3 3>0 such
that for every partition

P={a=xy, x;, ..., X, =b}
of [a, b] with norm < § and for every point
tr € [xr—b xr]

St ey = %) - [ f

<€

Prove that the oscillation of a bounded
function f on an interval [q, b] is the
supremum of the set of numbers

f)=fB):0, Bela B}

Show that if fis bounded and integrable

?n (@ b, then |f| is also bounded and
integrable in [a, b).

( Continued )

(c)

(d)

(@)

(b)

(c)
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(3)

b .
If J.af(x)cbc exists and there exists a

function ® such that o’(x)= f(x), then
show that

[/ ftdx= o) - ol

State and prove the first mean value

theorem of integral calculus. 1+4=5

UNIT—II

Show that the sequence of functions
{f,}, where f,(d=n/(x+n) is
uniformly convergent in [0, k], whatever
k may be, but not uniformly convergent
in [0, o,

Let {f,} be a sequence of derivable
functions with pointwise limit f. Let fj
be continuous for all n and let the
sequence {f, } be uniformly convergent
with ¢ as uniform limit. Show that fis
derivable and the derivative is equal
to ¢.

State and prove Weierstrass’ M-test for
uniform convergence of a series of

5

functions. 1+4=5
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(4)

Prove that the series

(d)
oo 2
D
n=1 n
converges uniformly in every bounded
interval, but does not converge
absolutely for any value of x.
(a) Test the convergence of the integral
J-2 log x
02 -x
(b) Discuss the convergence of the
improper integral
x2m
r dx (m>0, n>0)
0 1+x2n
(c) If ¢ is bounded and monotonic on [q, o
and J: fdx is convergent at «, then
show that J: fodx is convergent at oo
(d) Show that
cosax -cos bx b
Iy \x—dxﬂog(a) (@ b>0)
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(b)

(c)

(d)

integral. 6
6. (@) Compute the volume enclosed by the
surface x> +y‘) =cz, x° +y3 = 2ax,
z=0. 7
D25/1343 ( Turn Over )

(5)

UNIT—I11

Show that

J‘CUX ~y) % dic ~ (- )7 dy] = 3na”
taken along the circle x? - y? =a? in
the counter-clockwise sense.

Evaluate J.J'xy()wy)dxdg over the area
between y = x? and y=x
Change the order of integration in

J~2a r3a-x o ded
X, 1 t
o ng /4a (6 y)dxeady

If the double integral

[[£le gdedy
R
exists where R is the rectangle
@ b; ¢ d and if J:f(.‘c. y)dx exists
Vye[c d], then show that the repeated
integral

[ J {J:f(-n ) dr} dy

exists and is equal to the double

[¥]



(6)

(b) Evaluate
[:J'”\/?b%z -b2c?x? - c?a?y? - a?b?2? dxdydz

taken throughout the domain

2 2 2
X z

(x, Y, Z)‘.—2+-y—+—2Sl}
a C

b? 7
(c) Evaluate
[[[tc+y+2z+1)? dedydz
over the region defined by
x20,y20, 220, x+y+2<1 5

UNIT—IV
7. (a) Show that
jc@ﬂ +2%)dx + (22 + x%)dy +(x? +y?)dz = —2nab?
where the curve C is the part for which
x 20 of the intersection of the surfaces
x? +y2 + 22 =2ax, x? +y2 =2bx, a>b>0

the curve begins at the origin and runs
at first in the positive octant. 6

(b) Show that

I= J'J'yzdydz + zxdzdx + xydxdy =%
5
where S is the surface of the sphere

x? +y% +2? =1 in the first octant. 6
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8.
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(7))

(c) Verify Green'’s theorem by evaluating it
into two ways the line integral

J‘chydxfxygdy

taken along the closed path formed by
y=xand x? = y3 in the first quadrant.

6
(a) Show that
J][(y—z)dydzﬂz—x)dzdx+(x—y)dxdy] =a’n
s
where S is the portion of the surface
x2+y2—2ax+az=0, z>0. 6
(b) Show using Gauss’ theorem that the
surface integral
[[1x® - y2) dy dz - 22y dzdc+ 2dxdy]
S
taken over the outer surface of the cube
bounded by the planes
x=0, x=aq y=0, y=a 2=0, z=a
is %as. 5
(c) State and prove Green’s theorem.  1+6=7

* Kk
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