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Instruction to Candidates:

l) Section - A is Compulsory.

\.., 2) Attempt any Five questions from Section - B & C.

3) Select at lcast Two questions from Section - B & C.

Section - A

QI) (Marks:2Eoch)

a) Irind thc cntirc length ofthe cardiode

r -- a( l  + cosd)

b) Use Eulo''s [heorem to show that
' -

" ' : :1 
+ ) '?:2tttosn ,cr o.y

where u :e"+; .

\- c) If x : r cos2, y: r sind, then show that

d(r ' ,O) -  l .
8(x, l ' )  r

d) Find the pcrcentage elror in the area of an ellipse when an error of +l
percent is made in measuring the major and minor axes.

e) For what valuc(s) of kwill the plane

x - 2y -- 2z : t touch the sphere

x, * yt * z2 -2x + 4y - 6z * 5 : 0.

.  tn, ,Jt i , "  . \
0 Evaluate J J 

' 
\*' + y')dx dy, by changing to polar co-ordinates.
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g) State cauchy root test and use it test the convergence of thc series:

t :,tt2

rl +l
\n+ l /

h) Examine the convergence of

l l l l

l rgr -  l tg3 
*  

aro 
-  

l "g5 
+ '  " "  " ' '

r) lf sin(A + iB) = x * ry, then prove that

f v' -,
- -  -  

L .

sin2 A cost A

) Find all thc values of (1 - i)'*'.

Section - I|
(Marks : I Each)

Q2) (a) Trace the curve y2(2n - x) = x3, by giving all its fcatures. in dctail.

(b) Provc that the radius of curvaturc of thc cu1c tn = ctn cosn g' n = | ' 2' " "

e"
at any point (r, 0) is --- ;.

(n+ l )  r ' - '

e3) tq) Find the area of onc loop of thc c'rve .r(r2 + .),2) = a(f - f).

(b) Obtain the volumc of thc spindle-shaped solid gencrated by levolving

the astero id x2tz * yt't = o'o about the x-axis'

Q4 @) lf u = log,(x3 + t' + 2.3 - 3xyz), then show that

(a a a)' s
l -+ -+ - luI ar 

- 
a', '  

- 
ar) 

- - 
(x+.y+z)2\ (,, ,l.r' v. /

(b) Transfonn thc Laplacian equation S .'. + 
- 0, into polar lbrm'' 

Dx" dv'
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OS) (a) Expand/(x,},) = ly + 3y - 2 in ascending powers of (x - l) and (y + 2)

using Taylor's theorcm for several variables' ,

(b) Provc that a rectangular solid of maximum volume which can be inscribed

in a sphere is a cube.

Section - C

Qd) (a) A plane passes through a fixed point (a, b, c) and cuts axes in A, B and

C. Show that locus of thc c6nter of the sphere OABC is

abc

; . ; * ; = ,

\/ (b) Find thc cquation of thc cone whosc vertex is (1, 2, 3) and guiding curve

is thc circlc.
f  +y '+2,2-4 , , r+y+z=1.

Q7) (a) Evaluatc thc intcgral
r  - - - -

I  1 :  . . -  v

f t dvdr
J J f ', j

0 r  { . r -+Y-

by changing the ordcr of integration.

(b) Establish thc lesult.

lt

\-, i t,,- a)rn-r (b-x)n-r 6-(b-ayt+n-t p1"',n),
u

tn, n) a, b are positive constants

QS) (a) Discuss the ConvcrgcncclDivergcnce of thc scrics

€ (tnn)' $ 0'!)"
( i) L- ( i i) 

,!_r(,*n = l  l I  ' '

(b) Find the radius ald intcrval of cottvcrgcnce of thc scrics.

- , (3"  + l ) ' '
L"/ 2n+2

Further, for what valucs of x (i{'any) docs the scries convcrgcs

(i) absolutcly 6i) conditionally'
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Q9) (a) Find the sum of the series:

sin2 0- 1 , in Z0 sinz e + lsin3d sin3 d ----oo
23

(b) Usc De-Moivrc's theorem to solve thc equation (x - 1), + x5 = 0.
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