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B.Tech ME / ME (Hindi) - Il SEMESTER

‘Mathematics-II (Calculus, Ordinary Differential Equation and Complex Variable)
- BSC-106-A-24
Time: 3 Hours Max. Marks:75

Instructions: 1. [Itis 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 adjacent to each other.

PART -A

Q1 (a) Evaluate [[xy dxdy over the positive quadrant of the circle (1.5)
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(b) State Liouville’s Theorem. : (1.5)
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(c) Evaluate £1.5]
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(d) Solve (1.5)
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(¢) Explain first order exact differential equation with example. (1.5)
T Hfe GH THA FHIBUI B! IaT60 Gied FHAST
(f) Find the expansions for J, (x) and J, (). (1.5)
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(g) Solve (1.5)
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Explain the following:
1. Analytic function
2. Harmonic function
3. Entire function
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Show that the following function is an analytic function.
e* (cosy + isiny)
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Give an example of the following:

1. Removable singularity

2. Essential singularity

3. Pole
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PART -B

Find the centre of gravity of a quarter of the ellipse, assuming surface density 1 at
all points.
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Verify Green’s theorem in the plane for

f (322 —8y*) dx + (ay—6xy) dy
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Where C is the boundary of the region bounded by
x=20, y=20, x+v=1
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Q4 (a)
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(14 y*)dx=(tan'y — x) dy :
Solve (5)
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Find the power series solution of the differential equation (8)
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Solve by method of variation of parameters (7
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o) + y = x sinx
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Show that the following functions are harmonic and hence find their harmonic (8)
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Solve (5)
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Solve (5)
(1+y?)dx=(tan"'y — x) dy

conjugate function:
1.u =—:; log (x%+¥%)

2. u = sinhx cosy
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» U = sinhx cosy

(b) Determine the following Mobius transformation: (7)
1. Which map the points,
z=1,i,—1 intothepoints w=1i, 0, —i
2. Which map the points,
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Q6 (a) Evaluate the following integral usjng Cauchy Integral formulae: (8)
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(b) Determine the poles of the following function and residue at each pole: (5)
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(c) Find the residue at z = 0 of the following function (2)
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Q7 (a) Evaluate by changing the order of integration
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(b) Solvé
dy . 3
Ex—+xsm2y= x* cos?y
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(d) Find the values of €, and €, such that the following function is analytic
fz) = (x%+ ¢, y* — 2xy) +i (G x> — y* + 2xy)
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f(2) = &% + ¢, ¥* — 2xy) +i (G x* — y* + 2xy)

(e) Expand the following function in a Laurent’s Series
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