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Part A

Answer any fen quesfions.

Each questian carries 2 marks.

1. Using Taylor's series , expand /(*) : * in powers of ( x-2)'

2. Find the points of inflection of the curve y = 3x4 - 4x3 + 1 .

3. Find the centre of curvature of the given point on the curve y = x2 ' \112, 1lq)

4. Define envelope of one parameter family of curves.

El
find and

0*

6 .dwfinO * if ur : tAt r : cos t, y -- sint.

Z. Explain the absolute minimum of a continuous function at a point (a, b) defined on a

bounded region R.

8' Find the volume of the solid of cross sectional area A{*) : 2r * 1 from c : 1 to

g. Obtain the volume of solid of revolution generated by rotating the region between the Y-

axis and graph of the function fr : g(y)', c 1 A ( d aboutY-axis.

10. lt n(g) and r(y) denote the outer and inner radius of cross section of a solid of

revolution aboutY-axis, with hole al A ; c < fr ( d . finO the volume of solid.
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11
Write an equivalent double integral of

reversed.
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d,y dx with the order of integration
f,

12. Write the formula for finding average value of a function f (*,y) over a region R in XY-

plane..

(1 0x2=20)

Part B

Answer any sx quesftbns.

Each question caries 5 marks.

13. Obtain the expansion of log cosh r in powers of x by Maclaurin,s series.

14. Find the asymototes parallel to the co-ordinates axes of the curve

(*' + y2)* - aaz :'a .

15. Verify lhalw*o : us* where u) : frz tan(cy).

16. Find all local extreme values and saddle point, if any, of the function

f (*,,y) : *3 - y3 - 2nY * 6'

17 . Find the volume of the solid generated by revolving the region bounded by the curves and

linesE: ff2 ,A:2- *, *:0 forx\geq0abouttheY-axisusingshell method.

18. Findthelengthof thecurve g: {; tantdt, B 7 * {;nl6
19. Find the average value /(r, A, z) -- fi * g * z over the cubical region D bounded by

the coordinate planes fi :2,,g :2 a*d z :2 in the first octant.
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f,

220' 
Evaluate the spherical integral 

fr" f, {,
(p cos g) p2 sin S d,p d$ d,0.

21. Find the image under the transformation u : 3s * 2U, 't) : x * 49 ol the triangular

region in the XY-plane bounded by the X-axis , Y-axis and the line r * A : 1. Sketch the

transformed region in the UV-plane.

(6x5=30)

Part C

Answer any two qLtestians.

Eaclt questiart carries 15 marks.

t2 u2
a) Find the evolute of the ellipse o, + 

WTU
b) Find the envelope of the line - + ; 

:
connected by the relation a2 + b2 : C .

-1.
1 where the parameters a and b are

22.



)2.

24. (a). Using the shell method to find the volumes of the solids generated by revolving the

regions bounded by the lines and curves

U : r + 2; y : n2 abaut (i) the X-axis (ii)the line a :2.
(b). Find the area of the surface generated by revolving the curve

A:2\/i; 1< r {2 abouttheX-axis.

1
.,lz' (4- *'-g)
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n+u Au Au 1
ta) lf sinu- - -:-*. plovethat r ^ -1- U ^ :;tanu.

,rn + 1/A ofr oA z

(b)" Find the maximum and minimum values that the function f t*,y): 3r * 4y takes

on the circle uz * A2 : L

25. r
(a) Evaluate 

/ I, {,
r dz d,y d,r

(b). Evaluate the cylindrical coordinate inteOrat 
;f

2x vE-A
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dzr dr d0

(2x 15=30)


