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Mathematics-Il (Calculus, Ordinary Differential Equations and Complex Variables)

(BSCH-106A/ BSC-106A)
Time: 3 Hours Max. Marks:75

Instructions: . Itis compulsory to answer all the questions (1.5 marks each) of Part -A in short.
. Answer any four questions from Part-B in detail.
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3. Different sub-parts of a question are to be attempted adjacent to each other.

4. The candidate is required to attempt the question paper in the language as per his/her

medium of instruction.
Q1 (a) Evaluate ; (1.5)
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(b) Find the area bounded between 7= 2 sing and 7 = 4 sing (1.5)
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(c) Evaluate (1.5)
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(d) Find the integrating factor of the differential equation (1.5)
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(e) Solve the follo“}_ix_gg differential ’equation (1.5)
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() Solve the following differential equation (1.5)
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Q3 (a) Solve the following differential equation: (8)
x2y? +xy + Dydx + (2y*—xy+ Dxdy =0
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(x2y? +xy + Dydx + (2y? —xy+ Dxdy =0

(b) Solve the following differential equation: (7)

Q4 (a) Solve the following differential equation: (8)
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(b) Apply the method of variation of parameters to solve the equation: (7)
d* d
(l—x)Ex%’ X Exx =g = I=E)
Tl ) B0 B ¥ U AES] Bt iy @ Al AR
dzy d}' G
(1—:03; + x 5 y=({1-x)

Q5 (a) Using the Cauchy — Riemann equations, show that: (8)
Q). f@=|z|* isnot analytic at any point.
(i). f(z) = Z is not analytic at any point.
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(b) Evaluate the integral: (7)
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Q6 (a) Find all possible Taylor’s and Laurent series expansions for the (8)

function _
f(z)==(1iz) aboutz =0
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f(z)=(1iz) about z =0

(b) Show that the function (7)

(i). cosecz has asimple poleat z =0.

(i1). z_zl-_1 has simple poleat z=1 and z = =1.
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Q7 (a) Solve the following differential equation: (8)
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() Compute the residues at all the singular points of the following 7
functions:
). f() = zsin ()
(ii). f(z) =z cos (i )
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(). F() = zsin ()

(ii). f(2) = z cos (i i
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