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Part A

Answer all guestions.
Each bunch of four guestions carries a weight of L

2
I. 1. If y=A cos nx + Bsin nx , show that d—xé"—-pﬁz}r:u.
d:

2. State Taylor's thearem.

3. Define evolute of a curve.
4. Find the envelope of y=mxs -
m

II. 5 The evolute of a curve is the envelope of its

6 If z=x/y, find E
cy

7. Find the critival points of f(x, y) =2 + 3 —3x—12y+10.
B. BState Euler’s theorem for homogeneous functions.

ITI. 9. Write the formula for the volume generated when the area bounded by a curve, the y-axis
and abeissae y = ¢, ¥ = d revolves about the yeaxis.

10. Write the formula for the length of a smooth curve x = glyl,e<y=d.

11. State Fubini's theorem second form.

12. Write the formula for the volume of a solid of revelution sbout x-axis.
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Write the equation in polar co-ordinates corresponding to _Uf (x, y)dzdy.
R

What are the co-ordinate conversion formulas from spherical to cylindrical co-ordinates,
If x=rcosh, y=rsinb.Find J(r, 8), the Jacobian.

Define the triple integral of a function f(x, ¥, 2) over a bounded region in space.

Adwl=4)
Part B

Answer any five gquestions.
Each question carries a weight of 1.

2 2
If ax? + 2hay+by® =1, prove that dy__h-ab
dx®  (hx +by)

Expand y=¢* using Taylor's theorem around x = L

Find the radius of curvature of ay* =z at (a, a).

: Fu  Fu P
Verify that E#%r—é if u=log

Find %‘ where y =sin(xy?), zlog f, y=¢*.

Find the area of the region enclosed by y=2x—x°, y=-3.

Find the volume of the solid generated by revolving the region bounded by y =secx,
¥=0,x=-n/4 and x=n/4 about r-axis.

Evaluate _I-_[f:,+fdﬂ" dx . where R is the semicircular region bounded by the x-axis and the
R

CUrve y=yJ]-z°.

(Gx1=056)
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Part C

{Short Essay)
Answer any four gqueslions,
Each question carries a weight of 2.

25, If u=sin % +tan 2. Show that z-2% 4y & -,
y x & a3y

26. Show that the envelope of the parabolas ay® = g%(x— a) where @ is a parameter is the curve
27ay” = dx” .
27. Find the shortest and longest distance from the point (1, 2, —1) to the sphere 2% & y* < 2% = 24,

28. Find the area of the region y=2sinx and y=sgin 2x, 02 x=<r.
29. Use shell method to find the volume of the solid generated by revolving the region bounded by

j'=l..}".=ﬂ..‘l:=l,:l:=2_
x 2

30. Ewvaluate f[ ]’ ]'y sin2 dx dy dz.
4+ oo
4x2=8)
Part D
(Essay Type)

Answer uny two questions.
Each guestion carries a weight of 4.

31, (a) If y=sin(msin™ x), prove that (1-+%)y, 4 - (2n+ Day,.; +(m® —n?)y, =r.

(b) Using Maclaurin’s series shaw that log (1-x+x%) =—x+ %13 + %xs +%r" |
32. Find the area of the region in the first quadrant that is bounded above by y=</x and below
by the x-axis and the line y = x-2 by integrating with respect to y.

33. Find the moment of inertia of 8 right circular cone of base radius a and height A about its axis.
(Z2x4=8)



