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B.Tech. (ME) - 1Ind SEMESTER
Calculus, ODE and Complex Variables
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(BSC-106A/BSCH-106A) 1
A
Time: 3 Hours] [Max. Marks. : 75
/ Instructions : N
1. It is compulsory to answer all the questions (1.5 marks >
each) of Part-A in short. _
2. Answer any four questions from Part-B in detail. \
3. Different sub-parts of a question are to be attempted ,
: A adjacent to each other.
~
/ PART-A \
1. (a) State Liouville’s Theorem. (1.5)
" (b) State Cauchy Residue theorem. (1.5) Y/
(c) Show that the function sin z is analytic in the finite 3
Z‘plaﬂe. (1.5)
(d) Show that the transformation w = ez i always N,

conformal. (L5)
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@ Find the solution of the differential equation
d

)
dy :
) ‘C;;‘ Y= 3§ sin . (13) C/:][
! (f) What is the general form of the Bessel’s differential
o equation? (1.5)
= @ Find the integrating factor of the following differentigl E y
’ equation : rb (1.5) & 0
“ ) A
(x* + xy*)ydx + 2y’dy = 0. { %’ '
> ] @.State Green's Thorem. ,17 »&9( (1.5) ,
D ' @J  Evaluate the integral
= 7
=1 ' [ [x@+»dya (1.5)
() Fmd the general soluuon of the followmg differential
)
7 equatwn e
=3 -
=9 _\C‘J‘Bﬁf\% y (x—a)p-p*, where p—z (1.5)
?2’_ S 20
/ v, L o gy = .
p: oA Y PART-B |
2. . Eal : i QEJG_I dydxb h tho the s
> I@ valuate the integral f L y changing
order of integration_ )
Evaluate the imegral_ ﬂffmdfﬁ'=)zf+uf+vi
and S is part of the surface c+y+ 22 = 1, which
lies in the first octant, (®)
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(a) Solve the following differential equation : /

4.

e 1

Find the General 8¢

e ®

‘I M% R l/, = 84
L% 8%
3 8l |/
sllition of the differential 0

vaym X cot x using the method of
ter (&),

d’y  ,dy
4xF+ 22;+y

[

p2+2xp—3x2=0

Whel'e p - %yx_ | wé?.d’f\. (7)

1

(b) Solve the differential equation : \

(2x — y)dy + (2y + x) dx. (8)

Show that the function u(x, y) = 2x + y* — 3x%y is

harmonic. Find its conjugate harmonic function
v(x, y) and the corresponding analytic function f(z).

M
Find the image of the closed half disk
|z|gl,lrn2?_0'o; ;

C /
under the bilinear transformation LS ) (

4

Wl ==,

z+1
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