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MATHEMATICS
SeconD PAPER
(Calculus)
Time Allowed : Three Hours Maximum Marks : 50 for Science
66 for Arts

Write your roll number on question paper before start writing answers of questions.
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Attempt five questions in all, selecting one question from each Unit. All questions
carry equal marks.
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1. (a) Show that Hyper-harmonic series: 5
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(i) Will be convergent, if P> 1
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(i) Will be divergent, if p<]
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. (b) Prove that the following series in convergent, if P> 2 otherwise divergent: 5
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2. (a) Test the convergence and absolute convergence of the following series:
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(b) Find the power series expansion of log'(-i +x) 5
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3. (a) Forthecurver™ = a™ cosm 0 , prove that: 5
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(b) Find the pedal equation of the ellipse el +-l;7 =1. 5
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(a) IfC, C be the chords of curvature parallel to the axes at any point of the
curve y ae™®, prove that: 5
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(b) If p=Ff(x) , where x2=x1+)}2+z’, then prove that: | 5
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(a) Find the envelope of the circle described on the radn vectors of the curve
"= a" cosng as diameter. 5
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(b) Find the maxima and minima of p=x?+y% +2? subject to the condi-
tions ax? +by? + ¢cz’= 1 and [x + my + nz= 0. 5
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(a) Find the asymptotes of the following curve. 5
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(b) Trace the following curve. 5
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(a) Legendre's Duplication formula: S
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(b) Prove that: ) 5
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(a) Change the order of integration in the following double integral‘: 5
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(b) Evaluate: 5
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Where region of integrations is a cone V bounded by following.
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(a) Find the area between the parabola x*= 4y and the linex = 4y - 2.
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(b) Find the intrinsic equation of the cardioid r = a (1 -c0s0). 4,5
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(2) Find the volume of the solid generated by the revolution of the curve
(a-x)y*= a’x about its asymptote. 5
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(b) Find the surface area of the solid gencrated by the revolution of the

astroid x}/ + y/g -a/ about the x-axis. : 5
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