RO NO, cvereerssersrentarsines Exam Code : J-22

Subject Code—55486

B. S¢. EXAMINATION

(Main/Reappear) (Batch 2018 Onwards)

(Third Semester)
MATHEMATICS
CMIL.-306 Course—V

Advanced Calculus

Time - 3 Hours Maximum Marks : 80

Note : Attempt Five questions in all. Q. No. 1 1s

compulsory. Attempt one question from each

Section.
(Compulsory Question)

1. (a) Prove that, a function f, which Is
continuous on a closed interval [a, 5]
assumes every value between its bounds.
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(d) If y=—TX e ilt
2+ a“dﬂ“l 7 find & 2
-._x dt' '
(©) If u=yx*-,2 -1
Y© sin ;—, Prove thy
ou  Ju
3 ¥y u 2%
du
(d) Find ‘Er-, when u=x2+y2, X=ars;
y=2at 2%
(¢) Evaluate the indeterminate form
Lim_’.lngsinx
x—0 cotx £

(f)  Evaluate the integral in terms of Beta
- 1 3 3/2
function fox (I-.rz) dx., 2
(2) Evaluate the integral -

f x* y3ajvdx, where A is the rectangle
A

0<x<1, 0=sy<3, 2
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2. |
(2) Show that the funciion f defined by
Al e o
f(x)‘;i‘ 1S uniformly continuous on
{0, 2]. 8
(b) Verify Rolle’s theorem for the function
f_(x}=(13_4x+3)33*' n [L3]. 8

3. (a) Verify Lagrange’s mean value theorem

n
for f(x)=cosx in [G- :;‘J. 8
(b) Show that :
I/ x
o i S T 8
x—0 X 2
Section [T

4. (a) Let £:R?_4R be continuous finction.
Define a function g:R° — R as -
g(x 3:)-_-{ Fx5) (x)#(0.0)
: f(:r, y)ﬁ-l, (x, _}r):(i}_ ﬂ']‘
Show that g is not continuous at (0. 0). 8
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5. (a) 1§ woand v are functions of x and y

defined by x=tu-+e 'sinu and

v=wpee cosu, prove that ‘ai=ﬂ 8
Y= R ,xpf Lot ibn ymcs ay ax )

Afunction

flx, ﬂ:i} 2,2
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N X+ y+am{x+ y} 8
ow that the rectangular solid of
: .'._'_.-.,__.._'f_ﬁ'valume that can be inscribed
in a given Sphere is & cube, 8

Section IV

and sketch the region of infegration. 8







