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Part A
I. Answer any Ten questions. Each question carries 2 marks (10x2=20)

1. Show that the curve y=sinx is concave down in the interval (0, T[).

Find the nth derivative of €=,
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3. State the conditions to check the concavity and identify the points of inflection of a curve y=f(x).
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Find the value of & at (2.-1) if | (@,y) = 3%y + 4oy’ — 2z + dy — 3.
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Use Chain rule to find the derivative df atf = 7, where W = 1"2 +y , given that
z = cost,y = sint
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Evaluate 9¥ where, f(z,y, )=14xzy"—22 ) P
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Compute the length of the curve K\) W\ A
8. Sketch the region bounded by the parabola ¥ = X2 —2 and the line y=2. xg_‘j;fl

9. Sketch the region enclosed between the curves y = x% and y=x+86.

10. State First Form of Fubini's Theorem.
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Compute J8 J0 490 .
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Write an equivalent double integral with order of integration reversed 78 +y~2
Part B
il. Answer any Six questions. Each question carries 5 marks (6x5=30)
13. N @ —%-Zdy w0
Y =€ Az + B), prove that dz? = dx y= .
14. Ay
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¢y = all —cost),x = a(t + sint), qnq 42
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Show that if ¥ = SHLTNSHE €} yhon prove that d? da )
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16. Spow that [ (zy)=e COAZE gatisfy Laplce's equation.
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17. Find the second partial derivatives of f (‘7’* y-] =Y T oSy + ysine.



18. A pyramid 3 meter high has a square base that is 3 meter on a side. The cross-section of the pyramid
perpendicular to the altitude x meter down from the vertex is a square x meter on a side. Compute the
volume of the pyramid.
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Compute the length of the curve ) from y=1 to y=9.
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Sketch the region of integration for the integral /6 J2 and write an equivalent integral with
order of integration reversed. Also eveluate the integral.

21. Compute the area of the region common to the interiors of the cardioids ¥ = 1+ c0s8 and r=1—cos@

Part C
lil. Answer any Two questions. Each question carries 15 marks (2x15=30)
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22. oy Fing Y (0) ¢y = log(z + V1 + )
z—1 d®y ™y z—n r4En
= = {—1" — Nl _
y = zlog— — = (—1")}{(n — 2)! — ‘ —
b) If #+ 1 show that 2" (-1 (x+i)

23. a) Find positive numbers x, y, z such that +y+=18 and xyz is a maximum.
b) Find all the local maxima, local minima and saddle points of

fle,y)=2" +3zy +3y" — 6z +3y—6
24. Compute the volume of the solid generated by revolving the triangular region bounded by the lines y=2x, y=0
and x=1 about (a) the line x=1 (b) the line x=2 (c) y axis

25. Let D be the region bounded by the paraboloids z=8-x2-y2 and z=x2+y2. Compute the volume of D.




